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Abstract 
 
Pre-sale activities of buying and post-sale activities of use are separated by time and 
judged in two time-place forms. Exchange value being one kind of judgment of 
desirability, separate from use value. However, traditionally marketing has not fully 
captured the co-creation of value in use, or therefore, how it affects the perceived value 
of the offering at purchase.  
 
The separation of purchase and use has been shown to create buyer uncertainty at the 
point of purchase about the future value created in use. Consider the decision to buy a 
service support contract for capital equipment in which the act and experience of use 
could continue for up to ten years after the decision to buy. At purchase, buyers may 
not be certain about the future state of use, i.e. whether or not equipment will fail, or 
indeed how the service will perform in the event of failure. While uncertainty about the 
state of use will continue across time, it has been argued uncertainty about how the 
service will perform may be resolved through repeat use or interaction. Through an 
exploratory case and a web-based survey of 95 organisational buyers of Product 
Service Systems (PSS) in capital equipment markets, this thesis finds customer-
provider co-capability, which facilitates service performance in use, mediates the 
customer’s perceived risk of re-purchasing. As a result, this thesis makes a contribution 
to B2B marketing in identifying how value of the offering at purchase is affected by 
future customer-provider co-capability in use. 
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Chapter 1: Introduction 
Through an investigation into value propositions of Product-Service Systems (PSS) this 
thesis explores how customer judgement of a provider’s value proposition is affected 
by future customer-provider collaboration in the creation of value in use. Put simply, 
how the customer’s perception of the ‘goodness’ of the offering pre-sale is affected by 
future customer-provider collaboration in realizing ‘goodness’ of the offering post-sale.  
 
PSS are provider offerings found in the phenomenon of servitization; often referred to 
as a transition by manufacturers from product manufacturer to service provider. As 
such, while ‘Servitization’ represents a continuum from product to service provider, 
‘PSS’ represent the hybrid product-service offerings which exist within the continuum. 
These offerings are often characterised by customer-provider collaboration in the 
creation of value in use through business models in which customers buy capabilities 
of the product, rather than the product alone. Literature has suggested up to 85% of 
manufacturers now offer some form of service (Lay et al., 2010) and therefore offer 
some form of product-service system. Further, these offerings are of great relevance to 
the economy as a whole, not just for manufacturers. Over half of total employment 
growth in the EU and a fifth of income growth is attributable to business services 
generally (Rubalcaba, 2007); much of which is considered a reflection of the transition 
by manufacturers from product manufacturer to service provider. This trend has not 
escaped the attention of academia; over five times the articles in servitization were 
published in 2000-2010 than in total during the three decades prior. In Business-to-
Business (B2B) marketing, Jacob and Ulaga (2008) published an agenda in Industrial 
Marketing and Management for academic inquiry in to the transition from product to 
service in business markets. This phenomenon is of interest to B2B marketing: first, 
because it epitomises many of the characteristics of B2B markets more generally, such 
as complex buying processes and relationships and a derived demand (LaPlaca and 
Katrichis, 2009, Fill and Fill, 2005, Fern and Brown, 1984); but it is also characterised 
by key aspects of B2B marketing theory, such as customer value (e.g. Lindgreen and 
Wynstra, 2005), value in relationships (e.g. Ulaga and Eggert, 2006) and buyer-seller 
interaction (e.g. Hakansson, 1982). Despite this, in a comprehensive review of 
literature, Baines et al. (2009b: pp.552-553) do not find any papers that treat marketing 
or customer value of servitization as a key theme. Furthermore, through a review of the 
servitization literature, we conclude that in spite suggestion of these characteristics, 
and although servitization literature aims to rest on a foundation of what a customer 
values, the foundations arguably do not fully capture the dynamic nature of value 
creation (Grönroos and Helle, 2010).  
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This is not a limitation of servitization literature alone, we review value literatures in 
management, marketing and economics identifying six themes of understanding value: 
utility, economic worth, perceived satisfaction, net benefit, means end and 
phenomenological experience. In so doing, we illustrate implicit philosophical and 
chronological assumptions and their potential limitations for capturing the full and 
dynamic nature of value. Integrating and consolidating the literature, SDL views value 
as that which is co-created in the phenomenological experience of the beneficiary. 
Where value is derived and determined by the customer through engagement in the 
process of acquisition, usage, and disposal of provider offerings (Holbrook, 1987). 
Therefore, in SDL, and indeed across relationship marketing more generally, exchange 
between customer and provider is more than just the purchase transaction. The 
purchase is just one important interaction within a relationship that spans from ‘pre-sale 
to post-sale service and beyond’ (Ballantyne et al., 2011a: pp.207).  As a result, 
marketing, in terms of directing the firm to propose and co-create value to customers, 
must fully understand the value-creating system of proposition, offering, use, context 
and resources.  
 
The research objective for this thesis is raised from gaps in knowledge within these two 
sets of literature - servitization, as a B2B market phenomenon, and value, as a central 
concept in marketing exchange. In both streams, gaps are identified in current 
understanding of the value proposition that exists between exchange parties and, in 
particular, how its evaluation is effected by future collaboration between those parties 
in use.  Traditionally, B2B marketing has viewed the interconnection between 
judgements of value at purchase and in use through concepts such as utility and 
satisfaction: utility as a proxy for use value in the judgement of value at purchase and 
perceived satisfaction as a post-sale judgment of whether the ‘utility’ received meets 
that which was expected at purchase. However, as discussed, both utility and 
satisfaction make implicit assumptions about the firm’s ability to (within limits) control 
the value, or ‘goodness’, of the offering at consumption. As a result, existing literature 
does not fully capture the co-creation between customer and provider in achieving 
‘goodness’ of the offering at consumption, or its effect on perceived ‘goodness’ of the 
offering at purchase.  
 
This thesis employs two empirical studies to investigate the research objective – how 
customer judgement of a provider’s value proposition is affected by future customer-
provider collaboration in the creation of value in use - the first, aims to enhance our 
understanding; the second, aims to further interpret and statistically check that 
understanding. 
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The first study of this thesis employs a single exploratory case study in which the value 
proposition between Rolls Royce and a European defence customer is identified and 
investigated. In this thesis the value proposition is defined as the offering, rather than 
the process or act of proposing. The offering is considered as provider provision 
towards a set of Value-Creating Activities (VCAs), which facilitate value-in-use of the 
equipment. The case employs a multi-method design including 14 interviews with 
personnel from both the customer and provider, analysis of documents and texts, as 
well as data collected from a customer conjoint survey. As a result, eleven VCAs are 
identified. To the customer then, evaluation of the provider’s value proposition results in 
a decision of whether to engage the provider in those VCAs or whether to retain the 
activities in-house.  
 
Once identified, the customer’s preference for outsourcing VCAs to the provider is 
explored. Based on triangulation of conjoint and customer interview data, we make the 
following propositions regarding customer preference: (1) involving the provider in a 
VCA (i.e. outsourcing) is not always preferable to carrying out the activity without the 
providers interaction (i.e. in-house); (2) Unless the customer perceives the result of 
outsourcing VCAs associated with performance, availability and latency to be at least 
equivalent to the result of performing value-creating activities in-house, they will prefer 
to carry out the activity in-house; and (3) in evaluation situations with a relatively low 
experience-base, and when activities impact on ‘production’ processes, customers will 
prefer not to outsource VCAs. This leads us to suggest that customer judgement of the 
value proposition and therefore their preference for outsourcing VCA is affected by: 
their knowledge and experience of collaborating with the provider to deliver VCAs; the 
extent to which outsourcing VCAs will affect their core processes; and based on a 
consideration of the alternatives to outsourcing VCAs to the provider.  
 
The second study, explores how co-capability, a reflection by the customer of their 
experience of collaborating with the provider, effects future evaluation of the value 
proposition and therefore a customer’s intention to repurchase. Specifically, we 
consider co-capability to be a manifestation of relationship connectors that allow 
resources to be transferred between the customer and the provider creating a co-
productive ability (co-capability) to successfully perform VCAs. Drawing on the 
literature reviews, and using theoretical justification from organisational exchange 
theories, three hypotheses and a measurement instrument are developed to 
investigate the relationships between (1) the extent the customer outsources VCAs; (2) 
their perceived co-capability; (3) the risk they perceive in re-purchasing the contract; 
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and (4) their intention to re-purchase. The theoretical model proposes that the degree 
of VCA outsourced by a customer influences their perception of risk of re-purchasing, 
which in turn influences their intention to repurchase. Further, this expected causal 
relationship is predicted to be mediated by co-capability. The hypotheses and 
instrument are tested through an online survey carried out with organisational buyers of 
B2B service support contracts for capital equipment from industries in the UK, which 
resulted in a final sample of 95 informants. A Partial Least Square Structural Equation 
Modelling (PLS- SEM) method validated and supported all of the hypothesised 
relationships; finding that co-capability fully mediates the relationship between degree 
of VCA outsourced and perceived risk. It therefore is an important factor in a 
customer’s judgment of the value proposition and their future purchase intention. 
 
As a result, the contribution to knowledge of this thesis can be summarised as follows: 
First, we identify the VCAs in PSS, providing empirical evidence for the value 
propositions under a Service-Dominant Logic (SDL) addressing a call by Frow and 
Payne (2011: pp.236).  This also addresses the gap in the servitization literature, which 
calls for research into understanding value propositions from a customer perspective; 
second, servitization literature assumes that by adding service to a product it adds 
value for the customer. Our findings directly challenge this assumption. We find value 
depends on the customer’s knowledge and experience of collaborating with the 
provider; the extent collaboration impacts on core processes; and based on an 
evaluation of alternatives. As a result, we add empirical insight into buyer behaviour for 
PSS; third, and most significantly, we find a customer’s intention to re-purchase B2B 
services is effected by co-capability. Specifically, co-capability mediates the customer’s 
perceived risk in re-purchasing. This makes a conceptual contribution to knowledge on 
inter-organisational exchange in B2B marketing. Empirical marketing literature and 
inter-organisation exchange theories identify a positive relationship between outcomes 
of a buyer-seller relationship and intention to re-purchase. We extend this in two ways: 
first, by developing the construct of co-capability, which facilitates outcomes; and 
second, by identifying its effect on re-purchase intention through risk; and fourth, we 
find that relational governance mechanisms, rather than contractual governance, 
reduce perceived risk of re-purchasing B2B services. Thus, we empirically validate 
conceptual arguments that in inter-organisational exchange non-contractual methods of 
governance are critical to successful exchange because of the difficulty of creating 
comprehensive contracts (Macneil, 1980). 
 
Finally, in addressing the research objective, we build on conceptual arguments in SDL 
by Ballantyne et al. (2011a) and Kowalkowski (2011) empirically identifying a 
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connection between the value proposition phase, where value is judged, and the 
resource integration phase, where value is created. Vargo and Lusch (2008a) state 
B2B scholars have been at the forefront of the shift from understanding exchange in 
terms of products to concepts of value, recognising that customers are not buying 
output, but rather capabilities of that output and providers need to develop 
collaborations and partnerships with customers to realise those capabilities.  In doing 
so, and after centuries of the primacy of worth of an offering in mainstream marketing, 
acknowledging the importance of value created in use through exchange relationships. 
In marketing it is important to both differentiate and understand the interconnection 
between the act of buying (purchase), where worth of an exchange is evaluated, and 
the act and experience of use (consumption), where value is created (Shugan and Xie, 
2000). Not least because their separation in both time and space creates uncertainty at 
the point of purchase about the future value created in use (Shugan and Xie, 2000). 
Uncertainty about the state or context of future use continues over time but this thesis 
demonstrates that a strong co-capability not only resolves service attribute uncertainty 
but also reduces risk of re-purchase. 
 
This thesis is organised as follows. First, in a review of B2B markets and marketing, we 
introduce literature on servitization and customer value. Based on the two literature 
streams, and taking a holistic view of B2B marketing literature, we propose an 
overarching research objective for contribution to the field. This is addressed through 
two studies. The first aims to enhance understanding, while the second aims to further 
interpret and statistically check that understanding. Each of these studies contains 
theoretical development, method, findings and analysis and discussion sections. This 
thesis concludes with a discussion of contributions and limitations of both studies 
towards the research objective and, accordingly, directions of future research are 
highlighted.  
 
The research conducted in the process of this thesis has been published in a number 
of co-authored papers, which are included at the end of the thesis for information. 
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Chapter 2: Business-to-Business Markets and Marketing a 
Literature Review 
2.1 Introduction 
The market for goods and services bought and sold between businesses is huge, far 
bigger than the consumer market (Fill and Fill, 2005).  The size of the market in the 
U.S., and by extension many other industrialised nations, has been documented as 
accounting for at least half of economic activity and jobs (LaPlaca and Katrichis, 2009). 
In fact, Lichtenthal and Mummalaneni (2009) find cause to suggest it could be an even 
greater ratio of approximately 4:1. Not only is the market comparable, if not far larger 
than its consumer counterpart, but a considerable portion of economic growth is 
attributed to Business-to-Business (B2B) markets generally and B2B services, also 
termed business services, specifically. Rubalcaba (2007), for example, comments that 
in the period 1979-2001, over half (54 percent) of total employment growth in the EU 
and 18 percent of income growth is attributable to business services.  
 
It has been suggested that this growth is a reflection of organizations’ tendencies 
towards outsourcing, “renting” services from independent providers rather than 
producing them in-house (Wilson and Smith, 1996). The make-or-buy decision is a 
major issue in many modern organizations (Jackson et al., 1995) and firms have to 
constantly reassess when to produce their own services and when to buy them 
(Fitzsimmons et al., 1998). Indeed, many firms have found that specialized companies 
can now handle their internal services, for example, accounting, legal, recruitment or 
even R&D, much more effectively than if they were to do it themselves (Tschetter, 
1987). As such, an increasing part of companies' purchasing expenditures is being 
spent on business services (van der Valk, 2008). However, this trend is not limited to 
internal services. Although, this trend can be found in both B2B (e.g., IBM, GE) and 
Business-to-Consumer (B2C) enterprises (e.g. Lowe's, Kodak, Apple) and in some 
cases entire industries (e.g., software-as-a-service) (Vargo and Lusch, 2008a), much of 
academic discussion takes place in industrial contexts and often in core activities. For 
the provider, this trend is reflected in a refocusing of substantial firm activity from 
producing output, primarily manufactured goods, to a concern with services, a trend 
known as servitization. While the trend of servitization is well documented, some have 
contested claims that economic growth is a reflection solely of outsourcing. In his 
discussion Rubalcaba (2007: pp.302) proposes that growth in business services is not 
only due to growth by substitution, but also a creation of trade growth because ‘certain 
business services are new services and new skills that cannot be compared with the 
services previously provided in-house’.  
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Whether or not growth is fuelled by substitution or trade growth in industrial contexts, 
the dominant size of the B2B market stands. Yet, despite its sizeable presence, 
LaPlaca and Katrichis (2009) find that research in the area falls far short of expectation. 
In fact, they find B2B articles constitute only 6.74% of the total output of 24 top-ranked 
general marketing journals; much less than the 50%+ that might be expected if 
research was to reflect practice. Perhaps not surprising then that this short fall is 
reflected in the proposed agendas of service marketing with business services 
generally and servitization more specifically being hailed as promising topics for future 
research (e.g. Kunz and Hogreve, 2011, Baron et al., 2013, Ostrom et al., 2010). 
 
While evidence based on industry classification substantiates claims on the importance 
of B2B markets. The issue of whether there are inherent conceptual differences 
between B2C and B2B marketing and exchange, or whether their distinction is a false 
dichotomy, has long since been debated (e.g. Fern and Brown, 1984). LaPlaca and 
Katrichis (2009) suggest that whether or not there is commonality at a conceptual level, 
the distinction is relevant at a managerial level. The distinctions they, and others, refer 
to centre on complex buying processes and inter-enterprise relationships and a derived 
and variable nature of demand (LaPlaca and Katrichis, 2009, Fill and Fill, 2005, Fern 
and Brown, 1984). These distinctions are reflections of an exchange market where 
organisations undertake the acts of purchase and consumption rather than one where 
goods and services are consumed personally by the people who buy them (Fill and Fill, 
2005). The body of work in the general B2B marketing domain (be it goods or service) 
is well established on these principles. It investigates the nature and scope of business 
markets (e.g. Fill and Fill, 2005, Ulaga, 2001), the importance of relationships (e.g. 
Cannon and Perreault, 1999, Dwyer et al., 1987, Möller and Halinen, 1999), 
organizational buying behaviour (e.g. Sheth, 1973, Webster and Wind, 1972), channel 
organization, structure and networks (e.g. John, 1984), critical success factors (e.g. Eid 
et al., 2002), and management strategies (e.g. Webb, 2002).  In B2B service literature, 
Jackson and Cooper (1988) found that business services often need to be customized 
to meet an organization’s needs and that they are also more complex (Jackson et al., 
1995, Fitzsimmons et al., 1998). Attempting to classify B2B services Farrell and Aljian 
(1982) found that business services can be defined as four types; professional, 
facilities and equipment-related, personnel-related and labour and craft services. 
Whereas, Dobler et al. (1992) suggest three different categories of services; personal, 
equipment processing and employee-related services. Similarly, Jackson et al. (1995) 
divide business services into two categories: maintenance, repair, and operation 
(MRO) services and production services while Boyt and Harvey (1997) classify 
industrial services into elementary, intermediate and intricate services.  
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Vargo and Lusch (2008a), however, make claim that this body of work is a 
manifestation of mainstream marketing’s inability to explain market phenomena when 
witnessed in this context, rather than as a consequence of any fundamental difference 
between B2B and B2C exchange. They contend that sub-disciplines form when 
mainstream literature cannot explain phenomena in certain contexts. Research then, 
rather than question the mainstream, follows a pattern of enquiry; first classifying and 
establishing characteristic differences, second proposing adjustments to accommodate 
these characteristics and eventually identifying alternatives to mainstream thinking. 
They further argue that this is evident in both B2B marketing literature and service 
marketing. As a result, both converge on a critical and common theme - ‘rethinking the 
meaning and process of value creation’ in exchange phenomena (Vargo and Lusch, 
2008a: pp.256).  
 
To illustrate, both literatures start by classifying differences from the mainstream; B2B 
through the nature of demand buying processes and relationships and service through 
the four characteristic differences between goods and service - inseparability of 
production and consumption, heterogeneity, inventoriability, and perishability (Zeithaml 
et al., 1985). Vargo and Lusch (2008a) remark that as thought has developed both B2B 
and service scholars have begun to identify alternatives to the concepts and models of 
mainstream marketing that rethink the meaning and process of value creation in 
exchange. In service, for example, exchange is conceptualized as relationships rather 
than transactions (Berry, 1983), quality in terms of customer perceptions rather than 
engineering standards (e.g. Grönroos and Shostack, 1983), and the equity of the firm 
residing with its customers rather than in its brands (Rust et al., 2001). Similarly in B2B 
marketing, a network perspective (e.g. Hakansson, 1982) is adopted rather than the 
dyadic perspective; interactivity (e.g. Gummesson, 2006) rather than the one- way-flow 
models, and relationship rather than a model of one entity acting on the other (e.g. 
Ulaga and Eggert, 2006).  
 
It is in the critical and common theme of these two sub-disciplines – B2B marketing and 
service - and others that the foundations of Vargo and Lusch’s Service-Dominant Logic 
(SDL) were formed; SDL being a theoretical perspective that represents a mindset and 
an organizing framework in the theory building process for a foundational theory of 
markets and marketing (Jacob and Ulaga, 2008). In particular, Vargo and Lusch 
(2008a) state B2B scholars have been at the forefront of the shift from understanding 
exchange in terms of products to concepts of value, recognising that customers are not 
buying output, but rather capabilities of that output and providers need to develop 
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collaborations and partnerships with customers to realise those capabilities.  In doing 
so, and after centuries of the primacy of worth in exchange transactions, B2B scholars 
acknowledge the importance of value created in use through exchange relationships. 
This is not to say that value-in-use deposes value-in-exchange. While value is 
generally accepted to be created in the use experience, worth and potential value are 
inevitably judged during the exchange transaction (Ballantyne and Varey, 2006). As a 
consequence, the two are interconnected. 
 
In marketing it is important to both differentiate and understand the interconnection 
between the act of buying (purchase), where worth of an exchange is evaluated, and 
the act and experience of use (consumption), where value is created (Shugan and Xie, 
2000). Not least because their separation in both time and space creates buyer 
uncertainty at purchase about the future value created in use (Shugan and Xie, 2000).  
Literature on value, exchange and the SDL perspective are reviewed in section 2.3, 
and as a result, the interconnection is identified as an area for future research.   
 
Servitization has been discussed here as an important context economically but it is 
also a phenomenon of interest to marketing scholars. Jacob and Ulaga (2008) 
published an agenda in Industrial Marketing and Management for academic inquiry in 
to the transition from product to service in business markets. They state business 
services are of growing importance in the business marketing discipline, particularly 
given that knowledge of many concepts is still at a very early stage. They go further to 
highlight directions for servitization research as an impetus for future inquiry into the 
field.  
 
A complete review of this emerging literature will follow in section 2.2 but a number of 
characteristics of this body of literature, particularly in relation to the wider B2B 
marketing literature, are worthwhile mentioning here. First, servitization as a new field 
of research has followed a pattern of enquiry much like the broader B2B marketing and 
service literature described by Vargo and Lusch (2008a);  progressing through 
classification work (e.g. Vandermerwe and Rada, 1988) and the development of 
taxonomies or typologies (e.g. Mathieu, 2001a, Tukker, 2004) to identifying alternatives 
to mainstream thinking. In particular, in line with broader B2B literature, the field 
provides insight into the meaning and process of value creation. Through its focus on 
the transition from product to product-service offerings, servitization has enabled a shift 
in understanding of exchange from products to concepts of value. In particular, 
encompassing business models in which customers buy capabilities of the product, 
rather than the product alone. Through these business models the field recognises the 
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need to develop collaborations and partnerships with customers, and as a 
consequence, scholars have been able to document a transition from transactional to 
relational exchange (e.g. Penttinen and Palmer, 2007, Oliva and Kallenberg, 2003). 
Having said this, existing research in servitization is dominated by strategy and 
operations literatures; it is to a large extent descriptive in nature, based on case studies 
or depth interviews. As a result, there is much scope for furthering knowledge in the 
field, particularly within business to business marketing  (Jacob and Ulaga, 2008). In 
light of its potential to generate insight into the meaning and process of value creation, 
it provides a valuable context from which to investigate the interconnection between act 
of buying (purchase), where worth of an exchange is evaluated, and the act and 
experience of use (consumption), where value is created. 
 
In line with the discussion above, the following literature review explores two sets of 
literature in B2B markets and marketing. First, servitization literature is reviewed and a 
gap in marketing knowledge is identified. Second, we review the literature on value and 
exchange, highlighting a gap in SDL and in marketing more generally on the 
interconnection and separation between the value proposition where value, or worth, is 
judged for exchange and resource integration where value is co-created in use. 
Bringing these two streams together, and concluding this chapter, a summary section 
outlines the overarching research objective of this thesis. 
 
2.2 Servitization 
Section 2.2 proceeds by summarising the scientific debate regarding servitization. First, 
servitization is introduced as an industrial phenomenon, discussed in terms of its scale, 
extent and composition by academic literature. This is followed by discussion of its 
definition, the transition that it represents, and the benefits, challenges and capabilities 
required for a provider to successfully transition. Finally, a summary of the gaps are 
presented. The focus of this literature review has been on articles that are central and 
pertinent to increasing the relevance of services within manufacturing industries. In line 
with previous reviews such as Baines et al. (2009b) and Finne et al. (2013), this review 
focuses on articles published since 1988. Topics used to search for articles included 
servitization, servitisation, service infusion, integrated solutions, solutions, product 
related services, product service and were combined with ‘manufacturing’ to ensure 
relevance.  
2.2.1 The Phenomenon 
Servitization is an industry phenomenon, an observable occurrence witnessed primarily 
in western economies. Reference is often made within the servitization literature, and 
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more widely in the service literature, to the fact that the service sector now accounts for 
more than 80% of GDP and employment within western industrialised nations like the 
UK and US (e.g. Spohrer and Maglio, 2008, Anxo and Storrie, 2001, OECD, 2000, 
Labor, 2006). Indeed a large share of innovative efforts in modern business is said to 
relate to the development of new services (Howells, 2000, Jong and Vermeulen, 2003, 
OECD, 2000), to which manufacturing industries are not immune. In fact, even 
traditional manufacturing companies now attribute a sizeable portion of their revenues, 
and therefore employment, within their company to service units (Quinn, 1992). In a 
macroeconomic account of the prevalence of the phenomenon, Neely (2007a: pp.1) 
notes that ‘the UK’s 300 largest manufacturing firms annually account for over £1,000 
billion in sales. Over half of these sales come from firms, who although classified as 
manufacturing firms, actually describe their offerings as a combination of 
manufacturing and service’.  
 
Servitization as a phenomenon has been discussed within the academic literature at 
two levels; at a macro level in discussion of the scale of its prevalence across the 
manufacturing industry; and at a firm level in terms of the extent of service dominance 
within firms. 
 
Scale of the phenomenon 
The prevalence of this ‘servitization’ of the manufacturing industries, whilst much 
discussed, is debated.  In a series of publications between 2007 and 2011 Neely 
(2007b, 2008, 2011a) analyzed the content of more than 10,000 firm descriptions in the 
OSIRIS database and found that there was only a small increase in manufacturing 
firms who could be classified as servitized. In fact, by 2012 firms with manufacturing 
SIC codes that also offered services only increased by 0.58% from 30% in 2007 (Neely 
et al., 2011a). This level of servitization of the manufacturing industry is in stark 
contrast to Lay et al (2010), who, in the analysis of 2006-2007 European Manufacturing 
Survey (EMS) data, found that more than 85% of European manufacturing companies 
reported offering at least one type of service, leading them to suggest that servitization 
has affected a relatively broad range of manufacturers. The methods used by Neely 
(2011a, 2008)  and Lay et al (2010) to identify a firm as servitized, as well as the 
geographical content of the databases analysed, may go some way to explaining the 
differences between these findings. Lay et al (2010) acknowledge directly that whilst 
they use predefined lists of potential service offerings, Neely (2007b, 2008, 2011a) 
uses coding of an open question which requests a description of a firm’s main 
activities. Given this difference, Lay et al (2010) conclude it might be reasonable to 
suggest that 85% of manufacturers in the EMS survey offer some form of service, while 
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only 35% of manufacturers in the OSIRIS database would describe themselves as 
offering service as a core activity. However, in addition to the nature of the method 
used to classify a manufacturer as ‘servitized’, the OSIRIS database used by Neely 
covers worldwide stock markets, whereas the data analysed by Lay et al (2010) covers 
Europe, suggesting that some of the variance may be explained by geographical 
region. Indeed, Neely (2007b, 2008, 2011a) found differences in the extent of 
servitization in different countries, with noticeable differences between the US and 
China. In Europe, Dachs et al. (2012) found that the highest service shares were found 
in small countries with a high degree of openness and R&D intensity. These findings 
suggest that the population of data will have a significant effect on the scale of 
servitization observed. The debate around the scale of prevalence across 
manufacturing economies and indeed how it should be measured is echoed in 
literature on the extent of service output at a firm level. 
 
Extent of service dominance within firms 
There is general agreement within the literature that share of services in the output of 
manufacturing industries is growing (e.g. Fang et al., 2008, Dachs et al., 2012). 
However, the service output compared to the output of physical products is less clear. 
From analysis of the COMPUSTAT database, Fang et al. (2008) report that service 
sales accounted for about 42 percent of revenue for US manufacturers in 2005. Yet, in 
an article published in the same year, Gebauer et al. (2005) reported that only 11.1% of 
German and Swiss manufacturers surveyed generated more than 40 percent of their 
revenue through services. Furthermore, over 35% of those companies earnt less than 
10 percent of their revenue through services. Once again, differences in findings 
between Fang et al. (2008) and Gebauer et al. (2005) may be attributable to the data 
used. Malleret (2006) comment that the process of collecting data on service revenues 
in manufacturing sales must address the fact that product and service sales often are 
not strictly separated in company accounting. However, despite including both directly 
and indirectly invoiced service revenues in their calculations, Lay et al. (2010) found 
that the overall value of sales generated by services was reported to be about 16 
percent on average. This supports the figures reported by Gebauer et al. (2005) and 
leads them to conclude that the vast majority of companies offer services, however 
service revenues are still low (Lay et al., 2010). In an analysis of the determinants of 
service sales, Dachs et al. (2012) suggest that the size of the firm and the type of 
product sold are key explanatory factors. Producers of complex, customized products 
tend to have a higher share of services in output than producers of simple, mass-
produced goods. Furthermore, they found a U-shaped relationship between firm size 
and service output, which indicates that small, but also large manufacturing firms have 
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advantages in servitization. However, the breadth of services offered was raised as 
having the largest effect on service sales. 
 
Composition of the service offering 
Research has discussed in what form services are offered by manufacturers. It has 
shown that manufacturers provide services in the form of training, integration with 
clients’ capabilities, consultancy and other services related to the provision of 
equipment (Ren, 2009). Neely (2011a, 2008) identified 12 different types of service but 
found that the most common services offered were systems and solutions, design and 
development, maintenance and support, retail and distribution. This covers both 
knowledge-intensive and product-related services. Interestingly, Dachs et al. (2012) 
found that the service output of manufacturing firms in Europe predominantly consists 
of knowledge intensive services. In contrast, Lay et al. (2010) find that operational and 
financial services are referred to by only about one-sixth of surveyed companies, 
compared to more than two-thirds referring to product-related services. The findings of 
Lay et al. (2010) support the descriptive findings of case studies such as Oliva and 
Kallenberg (2003) and Mathieu (2001a) which suggest these offerings are less 
common.  
 
Despite much debate, it is generally agreed that service output is growing within the 
manufacturing industry. This is creating interest in the topic within academia and 
government, as well as business (Hewitt, 2002). Baines et al. (2009b) identify 
publications in servitization by date, from 1976 to 2013, and by region, which is 
updated for the purpose of this thesis and included in Appendix A. In doing so, they 
provide evidence to claims that it is of growing interest to academia and indicate that 
there has been a large surge of publications since 2000. In fact, it signifies that in 2000-
2010 over five times the articles were published than in total during the three decades 
prior. This trend is continuing in the 2010’s with publication numbers still rising. The 
rest of this chapter summarises the academic discourse surrounding the transition 
made by manufacturing firms within this phenomenon. 
 
2.2.2 Concept Definition  
This industry phenomenon, which involves an increasing relevance of services within 
manufacturing industries, is discussed and defined in the literature in various ways, by 
various research communities shown in Table 1.  
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Table 1 – Descriptions of the ‘Servitization’ phenomenon 
Term Illustrative Definition References 
Servitization “The increased offering of fuller market packages or ‘bundles’ 
of customer focused combinations of goods, services, support, 
self-service and knowledge in order to add value to core 
product offerings” (Vandermerwe and Rada, 1988)  
(Vandermerwe and Rada, 1988, Desmet et al., 
2003, Baines et al., 2009a, Lewis et al., 2004, 
Neely, 2007a, b, Neely et al., 2011a, Neely, 2008)  
Service infusion “The empirical phenomenon by which manufacturing firms 
increase their focus on service” (Kowlakowski et al., 2013: 
pp.18) 
(Brax, 2005, Gustafsson et al., 2010, Kowalkowski 
et al., 2012a, Kowalkowski et al., 2013, Ostrom et 
al., 2010, Lay et al., 2010) 
Full service “a comprehensive bundle of products and services, that fully 
satisfies the needs and wants of a customer related to a 
specific event or problem” (Stemersch et al, 2001: pp.1) 
(Stremersch et al., 2001, Penttinen and Palmer, 
2007, Penttinen and Saarinen, 2005) 
Solutions “integrating products and services – even merging the 
supplier’s and customer’s operations – to solve a complete 
customer problem” (Foote et al., 2001) 
(Foote et al., 2001, Miller et al., 2002, Galbraith, 
2002, Cova and Salle, 2008, Töllner et al., 2011) 
Integrated Solutions “is to combine products and services into a seamless offering 
that addresses a pressing customer need” (Wise and 
Baumgartner, 1999) 
 
(Wise and Baumgartner, 1999, Brady et al., 2005, 
Davies et al., 2006a, Davies, 2004, 2003, Windahl, 
2007, Windahl et al., 2004, Windahl and Lakemond, 
2010, Windahl and Lakemond, 2006, Bastl et al., 
2012) 
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Industrial Product Service 
Systems (IPS2) 
“Integrated system of interrelated product and service 
components” (Rese and Maiwald, 2011)  
(Rese et al., 2009, Rese and Maiwald, 2011, Meier 
et al., 2011) 
Product Service Systems 
(PSS) 
“Integrated combination of products and services that deliver 
value in use” (Baines et al, 2007) 
(Baines et al., 2007, Goedkoop et al., 1999, Mont, 
2001, Mont, 2002, Manzini and Vezolli, 2003, 
Tukker, 2004, Tukker and Tischner, 2006b) 
Complex Product Systems 
(CoPS)/ Complex Product-
Service (CPS) 
“Complex product systems often supplied as unique projects 
either as a one-off or in small batches” (Davis and Brady, 
2000) 
(Acha et al., 2004, Davies et al., 2011, Hobday, 
1998, Hobday, 2000, Howard and Caldwell, 2011) 
Hybrid Product Service 
offerings 
“Products and services combined into innovative offerings” 
(Shankar, Berry, and Dotzel 2009, p. 95). 
(Ulaga and Reinartz, 2011, Shankar et al., 2009, 
Kumar and Reinartz, 2012) 
Product-Service/Product 
Services 
‘Product services are services supplied in addition to a 
product, with a view to optimizing the use of the product and 
increasing its value for customers’ (Furrers, 1997 in Malleret, 
2006) 
(Frambach et al., 1997, Malleret, 2006, Mathieu, 
2001a)  
Note This table is not exhaustive of literature on the phenomenon; many articles discuss the phenomenon without a 
definitive label. For example, Heiko Gebauer discusses the transition from product to service (Gebauer and Friedli, 
2005), extending the service business (Gebauer et al., 2005) and service differentiation (Gebauer et al., 2011). 
Similarly, Rajesh Kumar discusses service strategies for industrial products (Kumar and Kumar, 2004, Kumar and 
Markeset, 2007, Kumar et al., 2006) that, while relevant to the literature review, does not provide a definition of the 
phenomenon. 
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The first term to be coined in response to the industry phenomenon was ‘servitization’ 
by Vandermerwe and Rada (1988). This also represents one of the most prolifically 
cited articles, with over 440 citations to date (available at: http://scholar.google.co.uk/. 
Last accessed 20th May 2013). As concluded in a comprehensive review of the 
servitization literature by Baines et al. (2009b), there are other definitions of the term 
servitization in the wider literature but these tend to be in broad agreement with the 
original (see Table 2). Most include the notion of product-service, either explicitly or 
implicitly, referring to a shift from product to product-service. Furthermore, most include 
Vandermerwe and Rada’s (1988) reference to ‘customer-focused’ offerings. Lewis et al 
(2004) refer to ‘product functionality’, Ren and Gregory (2007) to ‘satisfy(ing) customer 
needs’ and Baines et al. (2009b) to ‘creat(ing) mutual value’ in the transition. 
 
Table 2 – Definitions of Servitization 
Source: After Baines et al. (2009b) 
Author Definition of Servitization 
Vandermerwe and Rada (1988) “Market packages or ‘bundles’ of customer-focussed 
combinations of goods, services, support, self-
service and Knowledge” 
Desmet et al (2003)  “A trend in which manufacturing firms adopt more 
and more service components in their offerings” 
Tellus Institute (1999) “The emergence of product-based services which 
blur the distinction between manufacturing and 
traditional service sector activities” 
Verstrepen and van Den Berg 
(1999) 
“Adding extra service components to core products” 
Robinson et al (2002) “An integrated bundle of both good and services” 
Lewis et al (2004) “Any strategy that seeks to change the way in which 
a product functionality is delivered to its markets” 
Ward and Graves (2005)  “Increasing the range of services offered by a 
manufacturer” 
Ren and Gregory (2007) “A change process where manufacturing companies 
embrace service orientation and/or develop more 
and better services, with the aim to satisfy 
customer’s needs, achieve competitive advantages 
and enhance firm performance” 
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Baines et al (2009b) “Servitization is the innovation of an organisations 
capabilities and processes to better create mutual 
value through a shift from selling product to selling 
PSS.” 
 
Most of the terms used to define the industry phenomenon listed in Table 1 have 
developed in isolation, indeed few cross reference or acknowledge other terms. The 
difference in these terms stems from the motivation and geographical origin of the 
research communities that define them (Baines et al., 2009b). For example, PSS is a 
Scandinavian concept closely coupled to the debates on sustainability and the 
reduction of environmental impact (e.g. Tukker, 2004). Whereas, Industrial Product 
Service Systems (IPS2), a predominantly German concept, focuses on issues specific 
to the B2B PSS context and is almost exclusively used in manufacturing and 
technology journals and conferences (e.g. Rese and Maiwald, 2011).  
 
Complex Product-Service (CPS) (Howard and Caldwell, 2011), and much of the UK 
research on integrated solutions (e.g. Brady et al., 2005, Davies, 2004, Davies et al., 
2006b, a, Davies et al., 2007) is based on the context and research of Complex 
Product Systems (CoPS). CoPS is a term originating from a UK Economic and Social 
Research Council initiative that considers the complexity involved in high-cost, 
engineering-intensive capital goods (e.g. Acha et al., 2004, Hobday, 1998). This 
initiative formed the background for these extensions. Both CPS and the UK integrated 
solutions research discuss the product-service phenomenon in the context of CoPS. 
 
In contrast to these relatively isolated streams, recent years have seen a cross over 
between servitization and service infusion and between servitization and PSS. Service 
infusion, a ‘newly named concept’ (Kowalkowski et al., 2013), originating from 
Scandanavia and adopted in US and Germany, does acknowledge servitization, a term 
originating from, and dominant within, UK research. Recent service infusion literature 
refers to the terms servitization and PSS (e.g. Kowalkowski et al., 2013, Lay et al., 
2010). Furthermore, Lay et al. (2010) cite servitization papers such as Vandermerwe 
and Rada (1988) and Neely (2008) when directly referring to service infusion 
phenomenon and at times use the terms interchangeably.  Kowalkowski et al. (2013: 
pp.18) state they use the term “service infusion in manufacturing firms” over PSS and 
servitization “to capture the empirical phenomenon, whose common denominator is the 
increased importance of service in the offering and organization of manufacturing 
firms”. Although, they do not directly state how this departs from the terms PSS or 
servitization.  
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Likewise, servitization literature refers to PSS as a concept. Baines et al. (2009b) note 
that the work on product-service systems, whilst developed in isolation, is particularly 
closely related to servitization. In fact, they make a direct link between the two 
concepts in their definition of servitization (see Table 2). Servitization has been referred 
to as the Product-Service (P-S) transition, representing a transition from product 
manufacturer to service provider (e.g. Pawar et al., 2009). It can be suggested that 
within this transition there exists combinations of product and service offerings, which 
can be termed as Product-Service Systems (e.g. Pawar et al., 2009, Baines et al., 
2009b). As a result, subsuming the PSS term and its reference base under the banner 
term of servitization. PSS studies themselves appear in the literature of several 
academic disciplines including engineering, management, design and environmental 
studies (Morelli, 2002, Lamvik, 2001). While some researchers refer to PSS as a “value 
proposition” (Tukker and Tischner, 2006a), others see it as an “innovation strategy” to 
remain commercially competitive (Manzini and Vezzoli, 2003). Other streams of 
researchers refer to PSS as a “concept”, “form”, “structure” or “platform” from which to 
innovate efficient “systems” and “models” for the benefit of the consumer (Bullinger et 
al., 2003, Mont, 2001). Although its research approaches and aims differ, its root 
meanings and concepts are similar across these disciplines. 
 
This is true of all of the terms in Table 1, whilst they evolve from varying perspectives 
and motivations, they share common principles.   First, is the common understanding 
that the provision of services is playing an increasingly important role in the market 
offerings of manufacturers.  Second, is the concept of the provider’s offering as an 
integrated offering of product and service components.  Stremersch et al. (2001) 
explicitly relate the concept of full service to the concepts of “bundling” and “systems 
selling.” Where they use the bundling definition of Eppen (1991)  “the offering of groups 
of products and/or services as a package” and “systems selling” as Mattsson’s (1973) 
definition “through a combination of products and services a fulfilment of a more 
extended customer need than is the case in product selling”. The concept of bundling is 
explicit in some definitions of the phenomenon (e.g. Vandermerwe and Rada, 1988) 
and implicit in most (e.g. Wise and Baumgartner, 1999, Baines et al., 2007, Rese and 
Maiwald, 2011). Thirdly, many of the research communities go further to include the 
aim of fulfilling customer needs within definitions for the phenomenon. For example, 
PSS (e.g. Botta and Steinbach, 2004); Servitization (e.g. Vandermerwe and Rada, 
1988, Baines et al., 2009b, Ren and Gregory, 2007); Integrated solutions (e.g. Wise 
and Baumgartner, 1999); and  full service (e.g. Stremersch et al., 2001).  
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Finally, researchers across disciplines and perspectives recognise that PSS could 
change the balance and dynamic of firm as a ‘producer’ and the customer as a 
‘consumer’. The underlying assumption is that the customer’s value of a product could 
lie in the benefits they attain from the product instead of product ownership, suggesting 
that the provider could shift focus from the means of achieving such benefits (the 
product) to the benefits themselves. In PSS this is linked to arguments around 
sustainability of consumption (Tukker, 2004). Whilst the notion of a change in balance 
and dynamic between firm and customer is shared across communities, the nature and 
effect of the change differs in its focus and interpretation. Some describe the shift in 
balance as the provider assuming responsibility for more customer activities (Penttinen 
and Palmer, 2007). This is also implicit in earlier work on solutions, which describe the 
provider as ‘solving’ specific customer problems (e.g. Foote et al., 2001). For others, it 
is discussed as a shift in the boundary and balance between which party carries out 
activity in the delivery of the offering (Campbell et al., 2011). Whereas, for some, the 
focus is on increased interaction between customer provider in the delivery of the 
offerings (Holmström et al., 2010, Windahl and Lakemond, 2006, Windahl and 
Lakemond, 2010). 
 
2.2.3 The Transition 
As highlighted, most definitions of the industry phenomenon include the notion of 
product-service, either explicitly or implicitly, referring to a shift from product to product-
service. Whether implicit or explicit, “the terms service and product are intrinsically 
linked to servitization discussions” (Baines et al., 2009b: pp.554). Early service 
researchers such as Rathmell (1966) made a fundamental distinction by considering a 
good as a thing (noun) and a service as an act (verb). The former was an object, the 
latter a deed or an effort. In distinguishing between the two Rathmell put forward the 
idea of a goods-service continuum with pure goods located at one end and pure 
services at the other; most products, which are a mixture of both good and service 
would fall between these two extremes (see also Bell, 1981, Lietchty and Churchill, 
1979).  
 
An alternative to this continuum is the idea of the goods-service hybrid.  Levitt (1981) 
suggested that there was considerable overlap between services and goods, while 
Storey and Easingwood (1998) used the term “service product” to describe the bundle 
of services and products offered to meet the customer requirements. This is a notion 
held by Ulaga and Reinartz (2011) who directly use the term hybrid offerings in their 
discussion of the transition, capturing the notion of ‘products and service combined’. 
Kotler (2003: pp.445-446) distinguished five types of “service mix”: pure tangible good; 
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tangible good with accompanying services; hybrid; major service with accompanying 
minor goods and services; and pure service. Brax (2005) describes these not as a 
continuum but as a hybrid in which goods and services are equal in balance. The 
Kotler framework was  developed by Martin and Horne (1992) who categorise offerings 
as product only; product and service – product dominant; service and product – service 
dominant; and service only. They put a line separating service–dominant and product-
dominant firms and looks at strategic hurdles of crossing the line.  
 
According to the Oxford English Dictionary, a continuum is a continuous sequence in 
which adjacent elements are not perceptibly different from each other, but the extremes 
are quite distinct. Whereas a hybrid represents a composite; formed or composed of 
heterogeneous elements. It could be argued therefore that the notion of the continuum 
focuses on the overarching transition made by manufacturers, whereas the hybrid 
focuses on the product-service offerings. Relating this back to definitions within the 
literature, we can infer that the terms ‘Servitization’ and ‘Service Infusion’ represent the 
continuum, and ‘PSS’ and ‘Solutions’ the hybrid. This thesis uses the term servitization 
to represent the phenomenon and transition towards service by manufacturers and 
PSS to refer to the offering.  Below we summarise academic discussion on the 
continuum; first, in terms of the product-service continuum and then, by introducing 
alternative continuums that have been suggested to represent the phenomenon. 
 
The Product – Service Continuum 
Based on Chase’s (1981) continuum, Gebauer et al. (2005) and Oliva and Kallenberg 
(2003) assume that there is a transition line from pure product manufacturers to pure 
service providers (see Figure 1).  At the one end of the continuum, they depict a 
product manufacturer which produces core products, with services purely as an add-
on. As manufacturing firms moving along the continuum they incorporate more product-
related services (Oliva and Kallenberg, 2003). Ending at the other extreme, in which 
there exists a service provider whose products are merely an add-on to services 
(Gebauer and Friedli, 2005). In this view, the relative importance of services increases 
and the relative importance of tangible goods decreases when firms move along the 
product–service continuum (Windahl and Lakemond, 2010, Baines et al., 2009b).  
 
This continuum is also found in PSS literature (see Figure 2). Tukker (2004) argues 
that as the core offering of PSS decreases in its reliance on the product, the needs of 
the customer and opportunities for determining the true benefit for the client increases. 
One of the contributions arising from management research in PSS is the 
categorisation of different types of PSS models. Such a classification of PSS falls into 
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three categories: (a) product-oriented services, where the ownership of the “material 
product” is considered as transferred to the customer and a service arrangement is 
provided to ‘ensure the utility’ of the artefact over a given period of time; (b) use-
oriented services, where ownership of the “material product” is retained by the service 
provider who sells the “function” of the product to the customer, such as leasing of 
office equipment; and (c) result-oriented services, where the service provider sells 
“results” rather than “functions”. In other words, the customer purchases “utility” as an 
outcome instead of the “function” of the product and typically, under the result-oriented 
PSS, there is no-predetermined product involved (Cook et al., 2006, Brezet et al., 
2001, Zaring, 2001). Tukker (2004) expands on these generalised PSS models by 
presenting eight sub-categories of PSS within the spectrum of pure product to pure 
service (see Figure 2). Showing that as a firm transition’s there is not only an increase 
in service content in the offering, but in need fulfilment and implicitly in ownership. 
 
Figure 1 – The product-service continuum  
Source: After Oliva and Kallenberg (2003)  
 
 
Just as Tukker (2004) describes a number of offering categories or ‘hybrid’ types along 
the continuum, so do others. These are captured in Figure 3. 
Less complete – more complete offerings 
Penttinen and Palmer (2007) refer to a continuum from less complete to more complete 
offerings. In this continuum, a more complete offering exhibits higher levels of service, 
which they define as the application of specialized competences (knowledge and skills) 
through deeds, processes, and performances for the benefit of another entity or the 
entity itself (Vargo and Lusch, 2004).  This ‘service’ is applied to the customer’s 
‘problem’, in other words, the degree of completeness of an offering relates to the 
degree to which customer problems are solved and to the amount of the additional 
work left to the customer. This is akin to Anderson (2002), who suggested a complete 
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offering leaves no additional work to the customer, and a non-complete offering needs 
to be completed by the customer. 
 
Figure 2 – Main and subcategories of PSS 
Source: Tukker (2004) 
 
 
Product oriented- process oriented offerings 
Similar to the notion of completeness as the level of customer work carried out by the 
provider, both Windahl and Lakemond (2010) and Oliva and Kallenberg (2003) adopt 
the dimension of product to process oriented offerings (see Figure 3). This dimension 
represents a change in value proposition from product efficacy at one end of the 
continuum (whether the product works) to product efficiency and effectiveness within 
the customer’s use processes at the other (Oliva and Kallenberg, 2003). This is echoed 
in Mathieu’s (2001a) categorization of offerings as supporting a product (SSP) and 
services supporting the customers’ activities in relation to the product (SSC), In this 
categorization, she describes the former as ensuring the proper functioning and/or 
access to the product and the latter as helping the customer to maximise all the 
different processes, actions and strategies associated with the product to support the 
customer’s end goal. The product to process dimension was described by Matthyssens 
and Vandenbempt (2008) as business process integration and was distinguished from 
and compared to technical application integration. Essentially, in all of these 
descriptions, as the service provider moves along this dimension, the product becomes 
part of the offering as opposed to being the centre of the value proposition (Baines et 
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al., 2009b). Ng and Briscoe (2012) refer to this as a shift from exchange value obtained 
from equipment provision, towards value-in-use, obtained from the outcomes of 
equipment use. Many other authors imply a shift in focus from product functionality to 
the outcomes of customers' operations and processes when suggesting that the 
servitization results in a shift towards addressing specific customer needs (e.g. Windahl 
and Lakemond, 2006, Tukker, 2004, Davies, 2003). However, it should also be noted 
that in changing the value proposition, the primary task of the provider and therefore its 
operational processes also change. Ng et al. (2013) has suggested primary 
transformation may shift from material and equipment to customers and information 
and this requires a different set of capabilities.  
 
Customer owned products – provider owned products 
Windahl and Lakemond (2010), shown in Figure 3, include ownership as a dimension 
ranging from provider owned to customer owned.  This relates to Judd’s (1964) and 
Rathmell's (1966) definitions of services and suggests that transactions that do not 
involve a transfer of ownership are different from those that do. Windahl and 
Lakemond, in using ownership as a dimension of a fully-fledged PSS is related to the 
rental/ access paradigm proposed by service scholars such as Hill (1999) and Lovelock 
and Gummesson (2004). Suggesting that an arrangement that delivers “value in use” 
need not necessarily imply ownership of the associated product (Baines et al., 2007, 
Johnstone et al., 2009). The notion of ownership is also implicit in Tukker’s (2004) 
model and within PSS in general, which originated in sustainability literature and views 
pure service as a potential alternative to mass consumption of products. For example, 
the transition from pure product to pure service displayed in Figure 2 shows a transition 
from the sale of product with added services, to product rental or leasing, to paying for 
a functional result with no pre-defined equipment.  
 
Transactional – Relational Exchange 
Marketing literature suggests buyer–seller relationships can range from discrete 
transactions to relational exchange (Day, 2000, Dwyer et al., 1987, Moller and 
Torronen, 2003). This continuum is captured by Penttinen and Palmer (2007) and Oliva 
and Kallenberg (2003) in Figure 3 as a key dimension of the transition made by 
manufacturers and is echoed by others in their discussion of servitization (e.g. Bastl et 
al., 2012, Windahl and Lakemond, 2006, Windahl and Lakemond, 2010, Guo  and Ng, 
2011, Kowalkowski 2010). The argument that when firms increase the relevance of 
service within their offering (servitize) the boundaries of activities performed by 
suppliers, customers and partners change and suppliers become part of customer 
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processes (Windahl and Lakemond, 2010). As a result, providers rely heavily on 
customer operand and operant resources to deliver service outcomes (Guo  and Ng, 
2011) and close collaboration and risk sharing become necessary (Windahl, 2007).   
 
Figure 3 – Dimensions of PSS offerings 
 
 
Penttinen and Palmer (2007) operationalise dimensions using Cannon and Perreault’s 
(1999) classification of business relationships. As such, they adopt information 
exchange, operational linkages, legal bonds, cooperative norms, and relationship 
specific adaptations as measures for positioning the nature of a relationship on the 
continuum from transactional to relational. They suggest that compared to 
transactional, a relational type exhibits stronger operational linkages, more extensive 
information exchange and legal bonds, higher cooperative norms, and more 
32 
 
adaptations by the seller. Cannon and Perreault’s (1999) relationship connectors have 
also been adopted by Bastl et al. (2012) to describe the change in relational exchange 
in a servitized environment. Although, Bastl et al. (2012) do not necessarily agree that 
all five of the connectors increase as a result of a servitized environment, they predict 
legal bonds may be replaced by more relational connectors.   
 
Summary 
In summary, literature on the continuum suggests that as the relevance of service 
increases in the offering of the firm there exists a potential for change in asset 
ownership (or revenue model), the nature (or primary input) of transformation, and the 
nature of exchange between the provider and customer. All three matrices shown in 
Figure 3 take a combination of these dimensions to represent types of offering along 
the product-service continuum, the top right hand of the matrix representing the ‘pure 
service offering’ — one that assumes operating risk and takes entire responsibility for 
the end-user's process (Oliva and Kallenberg, 2003).  Finne et al. (2013) note that two 
different approaches have been taken to the continuum: the first, termed the transition 
view, conceptually places the company’s position on the continuum based on its 
aggregate product–service ratio (e.g. Oliva and Kallenberg, 2003, Gremyr et al., 2010, 
Kindstrom, 2010). The second, termed the extension view, treats different positions on 
the continuum as possible servitization strategies, and therefore companies can spread 
their offerings over several positions (e.g. Neu and Brown, 2008, Gebauer et al., 2010, 
Kowalkowski et al., 2011). 
 
The continuum model implies, intentionally or not, that the transition, or indeed the 
extension, of offerings from product to service is linear and unidirectional. In point of 
fact, many researchers have described the move towards the ‘pure service offering’ as 
a sequential process taken in a few large steps (e.g. Gebauer and Fleisch, 2007, 
Gebauer and Friedli, 2005, Tukker, 2004, Vandermerwe and Rada, 1988, Holmström 
et al., 2010, Davies, 2003). Despite this, literature more commonly recognises the 
transition as an incremental rather than radical process (e.g. Brax, 2005, Windahl and 
Lakemond, 2010, Kowalkowski et al., 2013, Kowalkowski et al., 2012a, Matthyssens 
and Vandenbempt, 2008).  This is based on evidence that the manufacturer adds 
services to its total offering, and, as the service offerings accumulate, a shift is 
experienced (Brax, 2005). Although, Brax (2005) comments that is not to suggest that 
Original Equipment Manufacturers (OEMs) should gradually add services, as this may 
preserve inhibiting organizational structures and practices. Legacy organisational 
practices are not the only factor affecting the process of transition. Finne et al. (2013) 
finds evidence contrary to ‘forward-unidirectional servitization’, indicating ‘‘reversed 
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servitization’’ whereby manufacturers reduce the service relevance in their offering. 
They found this to be caused by external environmental factors such as technology 
maturity and regulation. Finne et al. (2013) also identify a number of other empirical 
cases in which a forward directional movement along the continuum can be questioned 
(e.g. Fang et al., 2008, Matthyssens and Vandenbempt, 2010, Kowalkowski et al., 
2012b, Turunen, 2011, Davies, 2003). 
 
2.2.4 The Benefits 
Literature often describes the driving factor behind the servitization of the 
manufacturing industries as an economic push in which deregulation, technology, 
globalization and fierce competitive pressures are changing the business environment 
and forcing manufacturers to find new ways to compete (e.g. Matthyssens and 
Vandenbempt, 1998, Wise and Baumgartner, 1999, Sawhney et al., 2004, Gebauer et 
al., 2005, Lay et al., 2010, Neely, 2007a, b). Simultaneously, the same macroeconomic 
changes are suggested to lead to a rise in service outsourcing by customers (Moller, 
2006). Thereby causing a market pull, in which customers are demanding more 
services (Vandermerwe and Rada, 1988, Oliva and Kallenberg, 2003, Auramo and Ala-
Risku, 2005, Slack, 2005, Windahl et al., 2004, Gebauer and Fleisch, 2007, Davies, 
2003).  Vandermerwe and Rada (1988: pp.318) put it that customers ‘don’t want less 
products, but they do want the services that assist them make the right decisions, get 
the product when and where they want it, utilize what they’ve bought to its full potential 
and cope when things go wrong.’  
 
Against, the background of economic change literature describes three categories of 
opportunities for service suppliers in increasing the relevance of service within their 
offerings: financial; strategic; and marketing benefits (e.g. Mathe and Shapiro, 1993, 
Oliva and Kallenberg, 2003, Brax, 2005, Gebauer and Friedli, 2005, Gebauer and 
Fleisch, 2007, Gebauer et al., 2006, Malleret, 2006, Baines et al., 2009b, Lay et al., 
2010, Mathieu, 2001b).  These three categories are detailed below. 
 
Strategic  
The primary strategic opportunity highlighted in the literature centres on ‘product’ 
differentiation. Literature argues that competitive advantage can be achieved by 
manufacturers who differentiate their offering by integrating service elements (e.g. 
Oliva and Kallenberg, 2003, Gebauer and Friedli, 2005). Service elements are 
considered more sustainable since, being less visible and more labour dependent, and 
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therefore are more difficult to imitate than pure product offerings (Oliva and Kallenberg, 
2003, Gebauer and Friedli, 2005, Gebauer et al., 2006).   
 
Financial  
The main financial opportunities mentioned in the literature relate to higher profit 
margin and stability of income (Baines et al., 2009b, Wise and Baumgartner, 1999, 
Gebauer and Friedli, 2005). First, in general, services have been linked to higher 
margins than products (Frambach et al., 1997, Anderson et al., 1997, Economist, 
2000). In the manufacturing context, Wise and Baumgartner (1999) estimate that 
service revenues can be one or two orders of magnitude greater than a new product 
sale. Furthermore, product-service combinations tend to be less sensitive to price-
based competition (Malleret, 2006) and cost advantages may be achieved by pooling 
resources from both product and service departments (Fang et al., 2008), both of which 
will have a positive effect on profitability of the offering.  
 
Second, the sale of products, especially capital goods, is often a one-off transaction 
causing fluctuation and uncertainties in turnover. The sale of services, on the other 
hand, can generate regular income that makes it easier to manage cash flows 
(Malleret, 2006). This stability of income can balance the effects of unfavourable 
economic cycles (Malleret, 2006, Brax, 2005, Quinn, 1992). 
 
Finally, Visnjic and Van Looy (2013) suggest that higher service revenues can have a 
number of positive effects on product revenues. For example, customers who are 
satisfied with the services delivered will be more likely to purchase product 
replacements. (Furrer, 1997, in Malleret, 2006: pp.99) refer to this effect as indirect 
profit.  
 
Marketing 
The indirect profit described above, where services can result in repeat or increased 
sale of products is also described as a marketing opportunity. Whereby, increasing 
services is linked to multiplying opportunities for contact between the producer and the 
customer. This increase in contact is proposed to put the supplier in a good position to 
propose other products or services (Visnjic and Van Looy, 2013, Malleret, 2006, 
Mathieu, 2001b). Fang et al. (2008) suggest that as firms move towards a ‘ total 
offering’,  collaboration between the customer and provider increases, which in turn 
creates higher customer loyalty, more pricing power, greater opportunities to cross- or 
upsell, and more cooperative customers. Sometimes to the point where additional 
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services creates a relationship where the customer can become dependent on the 
supplier (Malleret, 2006).  
 
2.2.5 Challenges and Capabilities 
While the benefits for the provider of increasing the relevance of service within its 
offering are often highlighted, they are by no means guaranteed. Mirroring the potential 
benefits, Nordin et al. (2011), through a longitudinal study of nine organisations, find 
that operational, strategic and financial risk may increase as the relevance of service 
increases. Shankar et al. (2009) find that failures to servitize could be attributed to a 
failure to differentiate; a failure to scale; a failure to assess markets and prices 
appropriately; and a failure to invest in the brand.  
 
The most prevalent discussion in servitization literature is on the challenges it presents 
and the new resources and capabilities it requires in order to be successful and 
overcome risks. New resources or capabilities can be defined as “repeatable patterns 
of action in the use of assets to create, produce, and deliver offerings” (Ramirez and 
Wallin, 2000, in Kowalkowski et al., 2013: pp.20). Storbacka (2011) describe three 
clusters of capability; commercialization, industrialization, and developing a solution 
platform. Commercialization refers to a provider's ability to understand the customers' 
value creating processes and create offerings that enable improved value creation for 
the customers; create demand for these offerings; and capture value from that 
demand. In parallel, providers need to build their ability to effectively produce and 
deliver the offering — their industrialization capabilities. The solution platform relates to 
creating the appropriate support in terms of strategy, management systems, supporting 
infrastructure (e.g. information and communications technology, and human 
resources). This grouping is similar to the idea of ‘frontend’, ‘back-end’, ‘top 
management’ categorizations (Foote et al., 2001, Pawar et al., 2009). We group the 
capabilities described in the literature under the primary elements of a business model; 
the value proposition; value creation and value capture.  This fits with the 
representation of servitization as a change in the provider’s business model (e.g. Ng 
and Briscoe, 2012, Barquet et al., 2013, Kindstrom, 2010).  
 
Kindstrom (2010) use six common business model parameters (see Chesbrough, 
2007, Chesbrough and Rosenbloom, 2002) as a structuring and analytical framework 
to compare seven cases of firms who have increased the relevance of service within 
their offering. They find that companies need to focus and achieve consistency across 
all areas of their business models in a holistic fashion, and not just change isolated 
elements. Therefore, successful change in one element of the business model will 
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depend on corresponding changes in and/or realignment of other elements. They state 
it is not enough to simply change the value proposition, further alignments must be 
made to create and capture the new value proposed.  
 
Value Proposition 
Pawar et al. (2009) propose that the first challenge of servitization for a provider is 
defining the value proposition which will ‘satisfy’ customers.  However, understanding 
what will ‘satsify’ customers has long since presented a challenge:  
“… gaining a comprehensive understanding of the value of a market offering in 
a particular customer setting may appear monumentally difficult” (Anderson and 
Narus, 1998: pp.55) 
Brax (2005) note that an offering needs to be designed to support a customer’s 
business goal. This is supported by Macdonald et al. (2011b) who define the value of 
an offering in terms of its potential to support a customer's outcome, purpose or 
objective. However, literature discusses the challenges presented by the customers’ 
ability to comprehend and articulate that outcome, purpose or objective, and the 
providers’ ability to communicate the potential value of the offering in that context. 
 
Potential value should be determined using the customers' perspectives (Penttinen and 
Palmer, 2007). Tuli et al. (2007) point out that problem in achieving this may be caused 
by customers who are frequently not fully cognizant of their business needs and cannot 
easily articulate them to a supplier. In a series of in-depth interviews with both suppliers 
and customers of PSS, customers indicated that suppliers carrying out requirements 
definition should; firstly, ask the right questions and probe multiple stakeholders in a 
customer firm to identify its recognized and unrecognized needs. Second, and in 
agreement with Brax (2005), not just ask customers for functional specifications of 
products but also try to understand broader business needs (including internal 
operating processes, labour situation, and business model). Third, they should 
delineate a customer's current and future needs and reflect them in the development 
and refinement of goods and services over time (Tuli et al., 2007). Macdonald et al. 
(2011b: pp.678) find, through a series of customer interviews, that customers can 
articulate value of an offering in terms of goal-related constructs. Furthermore, they find 
customers can—‘independently and without prompting’—articulate perceptions of the 
quality of provider processes, service quality and relationship quality and assess the 
quality of their own usage processes that would allow the provider to carry out the three 
tasks of requirement definition identified by Tuli et al. (2007). In summary, the findings 
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of both Tuli et al. (2007) and Macdonald et al. (2011b) point to suppliers as tending to 
have a product-centric view of the value of their offerings.  
 
This is particularly the case in the selling process; salesmen who are accustomed to 
selling tangible and ‘pricey’ products find it hard to sell intangible services (Visnjic and 
Van Looy, 2013, Gebauer et al., 2005, Oliva and Kallenberg, 2003, Mathieu, 2001a). 
Brax (2005) found that marketing treated the PSS as an addition to equipment sales 
and did not promote it actively, because some sales representatives were not sure how 
it actually benefited customers and though service sales may cannibalize spare part 
sales and cut their commission. Mathieu (2001a) found that suppliers and clients used 
different lexicon to describe the value proposition; the supplier used a traditional (focus 
on physical assets and distribution) and conceptual (vague and ambiguous) speech; 
whereas, the client's speech was more action focused. This is important as suppliers 
also play an important part in determining the meaning of value; they need to propose, 
show and even educate the customers (Penttinen and Palmer, 2007). In support of 
this, Tuli et al. (2007: pp.9) propose that organisations should documenting the 
offerings purpose, the work performed and the outcomes to create an ‘organizational 
memory of effective and ineffective experiences’. Employee incentives across units and 
functions should be complementary to reinforce desired behaviours. Also, there should 
be stability in the individuals who interact with the customer, as this leads to stronger 
relationships that help obtain important customer information and develop shared 
points of view. 
 
In summary, considerable challenges are faced by the provider in defining and 
communicating potential value of an offering. They require an ability to formulate a 
competitive value proposition and to convince both the customer and its own internal 
stakeholders that the firm is committed to the offering (Kowalkowski, 2011, Kindstrom, 
2010). 
 
Value Creation 
The challenges of changing a business model are often related to internal aspects 
(Shah et al., 2006). Services require different organizational processes, cultures, 
leadership, and structures to product manufacture (Deshpande et al., 1993). In fact, 
Mathieu (2001b) points out that service management principles are often at odds with 
traditional manufacturing practices. Neely et al. (2011b) propose that a shift from 
product to service makes the underlying operational delivery systems and processes 
more complex to manage and co-ordinate. It is generally agreed that manufacturing 
companies that decide on a service-oriented strategy have to adapt the necessary 
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organisational structures and processes (Gebauer and Friedli, 2005, Oliva and 
Kallenberg, 2003, Gebauer and Fleisch, 2007, Mathieu, 2001b).  Homburg et al. (2003) 
categorise these under “hard” and “soft” factors. Hard factors relate to the 
organizational structure, whereas, soft factors refer to non-structural organizational 
characteristics, such as shared values and employee behaviour. Together these 
represent organizational integration capabilities. 
 
‘Hard’ Organisational Capabilities 
At a process level, Acha et al. (2004) and Hobday (2000) refer to Woodward’s (1965) 
project and small batch production designs for managing the inherent complexity of 
complex product systems (CoPS). These designs have been argued to be equally as 
applicable to the wider servitization context as they allow for scalability of service 
elements (Salonen, 2011, Turunen, 2011). However, Brax (2005) suggest that 
organizing work purely as projects is too transaction-focused for services because 
customers need support on a continuing basis. As well as being raised at a process 
level, these issues are also raised at a structure level. Where Galbraith (2002) argues 
for a separation between front-end, customer facing, units and back-end units. Most 
suggest interdependencies between client and capability interests require collaboration 
between front and back office units and between product and service units (e.g. Miller 
et al., 2002, Tuli et al., 2007, Neu and Brown, 2005, Johnstone et al., 2009).  Isolating 
service units may create obstacles to accessing the full range of intra-firm capabilities 
and resources needed to develop and market more advanced service offerings 
(Kindstrom, 2010). 
 
Fang et al. (2008) suggest that spreading a firm’s resources between an existing 
product business and a new service business that requires new skills, capabilities, and 
competencies can cause confusion, disruption and conflict. Such conflict can reduce 
employees’ motivation and effort and undermine resource utilization and productivity 
rates, which in turn undermine the firm’s ability to create value (Fang et al., 2008). 
Implementing these changes, companies are likely to meet resistance from areas 
within the organisation where the service strategy is not understood or because of a 
fear of structural change (Mathieu, 2001b). This has an effect on ‘soft’ factors such as 
shared values and employee behaviour. 
 
‘Soft ‘Organisational Capabilities 
The service culture is specific and different from the traditional manufacturing culture 
(Mathieu, 2001b, Mathieu, 2001a) but a shift of corporate mindset is necessary to 
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successfully implement a service strategy (Oliva and Kallenberg, 2003, Gebauer et al., 
2005, Malleret, 2006, Mathieu, 2001a). Change in culture may require significant 
changes to long-standing practices and attitudes (Vandermerwe and Rada, 1988, 
Foote et al., 2001). Case research by researchers such as Johnstone et al. (2009) and 
Ng and Nudurupati (2010) found that firms struggled to shift from a ‘product-centric’ 
mindset. Johnstone et al. (2009) found that product mentality manifested in terms of a 
lack of understanding of customer needs, particularly in back office units, which 
required greater collaboration and interaction between product and service units. In the 
context of outcome based contracts, Ng and Nudurupati (2010) found that people 
struggled to reconcile the changes from product to customer centric, feeling they had to 
‘grapple’ with their place within a new culture and structure which required a change in 
attitudes of people to demonstrate soft skills (such as teamwork and empowerment) in 
addition to demonstrating their technical skills. Tuli et al. (2007) propose that firms 
should clearly state and make available to its employees roles and responsibilities of 
units and functions and mechanisms for conflict resolution between units and functions. 
 
Collaborative Capability  
It is not enough to develop the necessary internal operational capabilities (e.g., 
production, delivery, process improvement), external relational and networking 
capabilities are needed too (Kowalkowski et al., 2013, Windahl and Lakemond, 2006). 
These have also been referred to as a partnering competence, building alliances and 
partnerships with suppliers, partners and customers (Windahl et al., 2004, Shepherd 
and Ahmed, 2000). In the context of servitization, the value proposition of the 
manufacturer moves from exchange value, or product efficacy, towards value-in-use 
obtained from the outcomes of customer use processes (Ng and Briscoe, 2012, Oliva 
and Kallenberg, 2003). This change in business model requires firm-customer 
relationships to be embedded in the processes and interactions of collaborative value-
creating activities, ie value co-creation (Ng and Briscoe, 2012). As such, the 
boundaries of activities performed by suppliers, customers and partners in the value 
stream change (Windahl and Lakemond, 2010). As a result, a collaborative partnership 
is required to achieve outcomes, which involves a “mutual and synergistic pooling of 
resources and capabilities and a substantial degree of co-mingling between partners in 
terms of people, systems, skills etc. in order to attain their objectives” (Madhok and 
Tallman, 1998, in Ng and Briscoe, 2012: pp.4). As already discussed, this has been 
described as a transition from transactional to relational exchange (Penttinen and 
Palmer, 2007, Oliva and Kallenberg, 2003, Windahl and Lakemond, 2010). The 
transition involves an ability to create trust and commitment between partners (Moller, 
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2006) and mutual investments and adaptations among the supplier, the customer, and 
other actors in the business network (Moller and Torronen, 2003).  
 
Windahl and Lakemond (2010) argue that as the supplier becomes more a part of the 
customers' processes than before, the interaction between the supplier and the 
customer changes from transactions to increased dependency. For the customer, this 
is caused by a loss in perceived control over processes often crucial for their 
operations -  they lose knowledge about the process, become dependent on the 
supplier for the performance of the process, and may lose ownership of the equipment 
(Windahl and Lakemond, 2010, Ng and Nudurupati, 2010). For the provider, there is 
also a perceived loss of control, they are now incentivized by the outcome of customer 
processes and upon which they are dependent on the customer to achieve (Windahl 
and Lakemond, 2010, Ng and Nudurupati, 2010). This is termed reciprocal 
interdependency i.e. dependencies “in which partners exchange outputs between each 
other and need to learn from each other” (Borys and Jemison, 1989: pp.241).  
 
Windahl and Lakemond (2010), through 3 case studies, show that as the supplier 
becomes more involved in the customers' processes, through rental offerings, 
maintenance offerings, operational offerings and performance offerings (shown in 
Figure 3), interdependencies change from sequential to reciprocal. When customers 
retain ownership of the equipment, they retain some independency, which keeps the 
dependency more sequential. However, if the customer processes involved are core 
processes, interdependency increases. They argue that the higher the 
interdependency in the processes, the more difficult and costly they are to coordinate. 
As a result, the more the quality of information exchange and joint action become 
important in achieving successful outcomes. In making this argument, Windahl and 
Lakemond (2010) make reference to Gulati and Sytch (2007) who found that joint 
action and quality information exchange mediate between joint dependence and 
performance. This is supported by Ng et al. (2013) who found that an alignment 
between customer and provider in the transfer of behavioural and information 
resources had a positive effect on contract performance. 
 
Bastl et al. (2012: pp.653-655) discuss this within the buyer-seller relationship literature 
arguing that a transition from transactional to relational exchange is characterised by 
joint problem solving, higher levels of commitment i.e. willingness to extend efforts and 
resources for the continuation of a relationship, and trust, i.e. a belief that a party’s 
word is reliable and their obligations will be fulfilled. They adopted Cannon and 
Perreault’s (1999) framework as a lens through which to compare expected and 
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observed behaviours of buyer-supplier relationships in a servitized environment (see 
Table 3). They conclude that all Cannon and Perreault’s relationship connectors – 
information exchange, operational linkages, legal bonds cooperative norms and buyer-
seller adaptations - are important bridges through which customer and provider transfer 
resources but that some such as cooperative norms require a longer time period to 
change. 
 
Other authors have discussed the relevance and importance of these connectors.  As 
discussed both Gulati and Sytch (2007) and Ng et al. (2013) examine the role of the 
information exchange on performance. Whereas Gulati and Sytch (2007) link quality to 
the detail, accuracy, and timeliness of the exchange, the servitization literature focuses 
on the type of information required. Tuli et al. (2007) identify political counselling, i.e. 
alerting suppliers to political issues in their organizations, and operational counselling, 
i.e. providing information about operations, as having an effect of the effectiveness of 
the offering. Ng and Nudurupati (2010) propose sharing information with the customer 
improves the firm’s visibility in delivering the outcomes. Holmström et al. (2010) 
describe the increased visibility of customer operations required as the supplier 
becomes more a part of the customers' value creating processes. Ascending from 
visibility of purchase orders, to asset location and spare parts, asset use and condition 
and finally to business requirements.  
 
Contractual norms are designed to govern exchange of resources such as information. 
Based on Transaction Cost Economics (TCE), contracts act as the main safeguarding 
mechanism to protect parties against opportunistic behaviours (e.g. Williamson, 1975, 
Williamson, 1985). In inter-organisational exchanges, formal contracts act as 
mechanisms that attempted to reduce risk and uncertainty by stipulation of expected 
behaviours and roles in the exchange (Lusch and Brown, 1996, in Guo  and Ng, 2011). 
However, it is recognized that contracts are incomplete in that they can’t cover 
expected behaviours for all future contingencies (Williamson, 1975, Macneil, 1980). 
Expected behaviours, however, can be governed by relational governance. Social 
relationships are more fluid in nature and allow for flexibility, which facilitates 
adaptation to environmental changes that could strengthen cooperation through 
information sharing and solidarity (Mayer and Teece, 2008). While Penttinen and 
Palmer (2007) suggest that legal bonds increase for PSS, both Bastl et al. (2012) and 
Guo  and Ng (2011) find a decreasing reliance on contractual mechanisms as a form of 
governance. Interviews into two outcome based contracts by Guo  and Ng (2011) 
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Table 3 - Post-servitization behaviours in a buyer-supplier relationship 
Source: Bastl et al. (2012: pp.667) 
Relationship 
Connector 
Description Theoretically derived 
expected behaviours 
Empirically observed actual 
behaviours 
Empirically reported desired 
end-state behaviours 
Information 
exchange  
 
• Expectation of an open 
sharing of information that 
might be useful for both 
parties 
 
• Open information 
exchange 
• Bi-directional 
information exchange 
• Increased frequency 
of information 
exchange 
• Exchange of rich 
quality information 
• Acknowledged need for higher 
levels of information exchanged 
• Unchanged information exchange 
practices 
• Unidirectional information 
exchange 
• Low information exchange 
volumes 
• Low information quality 
• More open information 
exchange 
• Bi-directional information 
exchange 
• Increased frequency of 
information exchange 
• Increased levels of 
information quality 
Operational 
linkages 
• The degree to which the 
systems, procedures and 
routines of both parties 
have been linked to 
facilitate operations 
• Formalized and close 
coupled linkages 
• Selective approach to 
strengthening existing operational 
linkages with suppliers 
• Acknowledged need for new 
closer, inter-coupled linkages with 
rich buyer-supplier interfaces 
• Establishment of direct link 
between suppliers and buyer’s 
• Interface rich, close and 
inter-coupled operational 
linkages between buyer and 
supplier 
• Maintenance of a direct link 
between suppliers and 
buyer’s customers 
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customers 
Legal bonds • Detailed and binding 
contractual agreements 
that specify the obligations 
and roles of both parties in 
the relationship 
 
• Greater reliance on 
relational 
mechanisms 
• Relational 
mechanisms act as 
substitute or 
complement to 
contractual 
mechanisms 
• Risk sharing 
practices 
• Decreased effectiveness of legal 
contracts as governance 
mechanisms 
• Trust seen as complementing form 
of governance mechanism to legal 
contracts 
• Risk/revenue sharing policies 
established 
• Higher proportion of trust 
based governance 
• Maintenance of early 
contracting and risk/ 
revenue sharing policies 
Cooperative 
norms 
• Reflect expectations the 
two exchanging parties 
have about working 
together to achieve mutual 
and individual goals jointly 
• Formalized 
cooperative norms 
• Establishment of 
firm-level partnering 
competences 
• Emergence of relational norms, 
though rather rare, context specific 
and relationship actor specific 
• Need for relational norms rather 
than  transactional behaviours 
• Establishment of relational 
norms 
• Behavioural consistency in 
the process of building 
Buyer and 
supplier 
adaptation 
• Investments in adaptations 
to process, product, or 
procedures specific to the 
needs or capabilities of an 
exchange partner 
• Higher levels of 
relationship 
adaptations 
• Reciprocity in 
adaptations 
• Emergence of relationship 
adaptations, but context and 
relationship actor specific 
• Acknowledged need for higher 
levels of adaptation 
• Higher levels of relationship 
adaptations 
• Reciprocity in adaptations 
on both sides of relationship 
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found that the contracts were incomplete and did not cover all contingencies, strict 
adherence to the written contract precluded the necessary flexibility for service 
delivery, contract amendment was lengthy, and so interpersonal relationships provided 
the cooperation and flexibility to cope with arising uncertainties in the contracts.  
 
Gulati and Sytch (2007) note that joint action includes activities such as dyadic 
cooperation and coordination across organizations. Guo  and Ng (2011) found that 
cooperative norms build over the duration of the contract, moving from reciprocal to 
communal. That is, at the early stage of relationship, they cooperate conditionally 
based on the norm of reciprocity. They use the example that when one party gave 
favour to the other, he/she had the expectation that the counterparty would give 
something in return. However, when their relationship became more mature, both 
parties started to share a common identity and cooperated communally in the 
attainment of collective goals.   
 
Tuli et al. (2007) argue that both provider and customer must adapt their internal 
routines and processes in order to be effective. Kowalkowski et al. (2013), using Hallen 
et al.’s (1991) unilateral and reciprocal forms of adaptation, find most firms in their 
study use a reciprocal adaptation. Thus, implying integration, open dialogue, interaction 
in development, co-marketing initiatives, and knowledge sharing between firms 
(Matthyssens and Vandenbempt, 2008). Their findings suggest a mutual adaptation of 
mindset may be just as important as organizational adaptation. 
 
Value Appropriation 
‘The literature points to worrisome challenges with regard to servitization that may well 
result in a decline in overall firm performance’ (Visnjic and Van Looy, 2013: pp.171). 
Servitization may lead to increased breadth of service offerings and higher costs, but 
not to correspondingly higher returns, this is coined the ‘servitization paradox’ by 
Gebauer et al (2005). Neely (2008) provides empirical evidence for this claim, showing 
that servitized firms often generate lower net profits as a percentage of revenues 
compared to pure manufacturing firms. Many authors have identified a threshold effect 
on firm performance as a result of servitization strategy (e.g. Fang et al., 2008, 
Malleret, 2006, Visnjic and Van Looy, 2013). Fang et al. (2008) find that firm value 
remains relatively flat, or slightly negative, until the firm reaches a critical mass of 
service sales (20%–30%). Both Visnjic and Van Looy (2013) and Malleret (2006) find 
the presence of initial short-term gains but like Fang et al. (2008) also indicate a 
‘profitability’ hurdle in which firms only became profitable when specific thresholds have 
been passed, both in terms of volume and of organisation capability.  
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Both Lay et al. (2010) and Homburg et al. (2003) link the breadth and type of services 
offered by a company to strategic commitment, which they find to have an impact on 
sales and profitability respectively.  However, Malleret (2006) summarises three main 
categories of capturing value, which she argues to cast doubt on service profitability. 
First, firms need to balance competitivity with profitability, in other words, to win market 
share, services may have to be charged and produced at a lower cost than 
competitors. Second, firms need an awareness and control over the costs of services.  
Ng and Nudurupati (2010) find cost estimation and forecasting is a challenge for 
servitized firms, which Malleret (2006) links to intangible costs that are fixed rather than 
variable and indirect rather than direct. Third, firms need to price services effectively, 
they are invisible, intangible and do not necessarily result in ownership, which makes 
them difficult for a customer to evaluate (Windahl and Lakemond, 2010). Therefore, 
pricing cannot echo traditional product pricing (Anderson and Narus, 1995). The 
primary examples of pricing within the literature are performance-based contracts for 
equipment availability and traditional cost-based or fixed-price contracts (Ng et al., 
2013, Kim et al., 2007). 
 
2.2.6 The Marketing Gap 
In the comprehensive review of literature by Baines et al. (2009b: pp.552-553) they do 
not find any papers that treat service marketing or customer value of servitization as a 
key theme. Furthermore, they find only find four out of the 58 papers listed carry out 
any detailed discussion of service marketing (Frambach et al., 1997, Glueck et al., 
2006, Samli et al., 1992, Sawhney et al., 2004) and a further four in customer value 
(Brax, 2005, Cook et al., 1999, Coyne, 1989, Davies et al., 2006b). Their review of 
extant literature, and the review presented here, show that research on servitization 
has predominantly focussed on the drivers and benefits and risks and capabilities for 
provider success as a strategy for competitive advantage.   
 
‘Fulfilment of customer needs’ is positioned at the crux of this competitive advantage. 
Furthermore, servitization of the manufacturing industry is argued to be largely driven 
by market demand (Vandermerwe and Rada, 1988, Oliva and Kallenberg, 2003, 
Auramo and Ala-Risku, 2005, Slack, 2005, Windahl et al., 2004, Davies, 2003). In spite 
of this, little research has focused on the perspective of the customer (Tuli et al., 2007, 
Windahl and Lakemond, 2010, Töllner et al., 2011).  As a result, there have been calls 
to understand more about the value of servitized offerings from a customer 
perspective, more often than not, arguing for insight through a SDL lens (e.g. Pawar et 
al., 2009, Johnstone et al., 2009, Macdonald et al., 2011b, Windahl and Lakemond, 
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2010, Cova and Salle, 2008, Kowalkowski 2010, Ballantyne et al., 2011b, Jacob and 
Ulaga, 2008). In response, research has been published in the last few years on the 
effects of servitization on procurement (e.g. Lindberg and Nordin, 2008, Caldwell and 
Howard, 2011, van der Valk, 2008), brand (e.g. Brown et al., 2011), organisation buyer 
behaviour (e.g. Töllner et al., 2011, Rese and Maiwald, 2011) and customer value (e.g. 
Macdonald et al., 2011b) many of them drawing on a SDL perspective. The next 
sections of this review summarise this literature and, as a result, present state of the art 
thought on the marketing gap in servitization literature.  
 
Customer value in Servitization Literature 
From the customer's perspective, servitization is akin to outsourcing, whereby the 
offering increasingly becomes an integrated part of the customer's process (Windahl 
and Lakemond, 2010). Therefore, to the customer, the offering presents a ‘make or 
buy’ decision (Visnjic and Van Looy, 2013). Visnjic and Van Looy (2013) describe this 
as a decision of whether to service products in-house, outsource to an independent 
service provider, or outsource to the OEM. They further argue that a customer will 
choose to outsource services to the OEM if the offering is considered to be the most 
cost effective option.  This cost effectiveness can be achieved through either 
economies of scope, achieved through bundling the products and services together 
rather than buying them separately, or through monetary gain from improved product 
reliability. Evidencing this argument in the PSS literature, they argue that value creation 
from a customer perspective is better understood than value appropriation from a 
supplier perspective. This is not the general opinion within servitization literature, which 
more often suggests that the customer perspective of value is less well understood 
(Tuli et al., 2007, Windahl and Lakemond, 2010).  The argument made by Visnjic and 
Van Looy (2013) is placed within the context of the ‘make or buy’ decision and cost 
efficiencies are identified as a key decision factor in choosing the OEM as an 
outsourcing partner. In other words, they limit their discussion to the customer’s 
expected value, perceived at the point of exchange. Elsewhere in the literature 
monetary benefits have been discussed as an outcome of exchange. Gronroos (2011) 
proposes that value for customers ‘means that they, after having been assisted by the 
provision of resources or interactive processes, are or feel better off than before’.  He 
argues that: 
 
‘The profitability of a business is dependent on how well the firm's various 
practices (order making, storing, producing, maintaining, paying, having mistakes 
corrected, etc.) function not only in terms of operational efficiency but also in 
terms of business effectiveness, i.e.  how effectively various practices support 
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either the firm's growth- and revenue-generating capacity or cost level, or both. 
How well such practices function and have positive effects on revenues and 
costs is dependent of how well they are supported by the firm's suppliers. Hence, 
the roots of a firm's economic result can be traced back to how well the firm's 
various practices are supported by its suppliers, in terms of the revenue and cost 
effects created by this support. Therefore, value for customers can be measured 
in monetary terms. In addition, value also has a perceptional dimension, for 
example, trust, commitment and attraction.’ (Gronroos, 2011: pp.242) 
 
Gronroos’ argument implies that value, while evaluated by a customer pre and post 
exchange, is created within the use experience. In this respect, Macdonald et al. 
(2011b), using a SDL perspective, conduct research on how customers assess the 
value-in-use of a provider's service at inception and as the relationship continues over 
time. For the customer, the temporal dimension of value is a central element as value-
in-use is created over time (Tuli et al., 2007, Sawhney, 2006). Macdonald et al. (2011b) 
argue that a customer’s usage processes, as well as their purchase behaviour, are 
purposeful and goal directed. Therefore, as goals change over time, so does their 
evaluation of value.  In particular, they find that the value-in-use sought tends to shift 
from preventative goals to promotional goals as the former are satisfied. Promotional 
goals are synergistic with business effectiveness and preventative goals with 
operational efficiency as described by Gronroos (2011). In year one of the exchange 
relationship, they found that efficiency, asset maximization, asset control and time for 
core business were perceived to be of value. By year four, this had changed to 
continuity of operation, retention of knowledge, retention of companies, security and 
time.  
 
The operational efficiency, or preventative goals of customers, are the basis for most 
conceptual (Tukker, 2004) and contractual models (e.g. Kim et al., 2007) of 
servitization. This aligns with the skills and competencies of the OEM and therefore 
their potential contribution in the customer’s value creating processes. Brown et al. 
(2011) argue that outsourcing activities to an OEM may enhance customer value 
because they match better, by design, than they would have if supplied by different 
suppliers or integrated by the customer. However, Nordin and Kowalkowski (2010) 
stress that the customer focuses on not only functional and economic benefits of value 
co-creation but also on the  emotional, social, ethical, and environmental dimensions. 
Ng and Briscoe (2012) also find that the nature of value to be co-created to go beyond 
the functional and to include the emotional, i.e. the customer experience. 
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While there are very few empirical investigations in to the value of these offerings from 
a customer perspective (exceptions include Tuli et al., 2007, Windahl and Lakemond, 
2010, Cova and Salle, 2008, Stremersch et al., 2001), how value is created for the 
customer is implicit in most discussions of servitization. For example, offerings are 
described as making life easier for the customer (Miller et al., 2002), solving a 
customer’s problems (Sawhney, 2006), letting the customer achieve more than the 
sum of the individual components/resources (Sawhney, 2006, Brax and Jonsson, 
2009), satisfying customer needs (Tuli et al., 2007) and reducing customer’ effort and 
solving their business problems (Töllner et al., 2011). In all of these discussions the 
customer is viewed as passive in the value creation process. Gronroos and Voima 
(2013) argue that these represent traditional views of value creation, not consistent 
with SDL, which still assume that the provider controls value creation, ‘delivering’ value 
to customers through products and services rendered (e.g. Pawar et al., 2009, Baines 
et al., 2007). Macdonald et al. (2011b) suggest that to assess value-in-use 
consideration should be given to: i) the role of the customer's usage process in value 
creation; ii) the extent to which the customer's intended outcomes are achieved—that 
is, the customer's value-in-use; and iii) the role of the supplier– customer relationship in 
defining what the supplier's contribution is to be, including the supplier's support for the 
customer's own usage processes.  
 
Customer Exchange Behaviour 
Some researchers have compared the value proposed by PSS to that of traditional 
notions of outsourcing where value is achieved by supporting noncore processes and 
allowing customers to focus on their core business (e.g. Galbraith, 2002). However, 
case examples have shown that OEMs are increasingly becoming involved in the core 
business activities of their customers; this is particularly the case in the capital 
equipment industry where the equipment is used in the customer’s production 
processes (Windahl and Lakemond, 2010).  Windahl and Lakemond (2006) suggest 
customers prefer offerings based on noncore, or support, processes. Customer interest 
in offerings is considered as a balance between external drivers and the PSS impact 
on their core activities. The most favourable conditions for the customer are said to 
exist when there are high external drivers and a low impact on customer processes. 
Contrastingly, situations with high impact on core processes and low external drivers 
are considered least favourable. In a situation where impact on core processes is high 
and so are external drivers the customer may be interested, due to external drivers, but 
reluctant, due to the effect on their core processes. However, Windahl and Lakemond 
(2006) do not explicitly state what these external drivers are or why an impact on core 
processes is unfavourable for customers. 
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There have been studies from both a provider and a customer perspective which 
suggest this reluctance to outsource core processes may be due to a high perceived 
risk. This risk stems from a dependence on the provider for the performance of 
activities. Perceived risk is a factor of the probability of a negative outcome and the 
importance of the outcome (see for example Dowling, 1986). The outcomes of core 
processes are important and therefore represent high risk conditions. As discussed, 
during delivery, the supplier becomes part of the customers' processes to a larger 
extent than before. Customers potentially lose knowledge and competency in the 
process and become dependent on the supplier for the performance of that process 
(Windahl and Lakemond, 2010). Research has shown that the joint ability of the 
customer and provider in the performance of these activities affects the outcome 
performance (Ng et al., 2013). Therefore in a buy situation, the future collaborative 
process should increase perceptions of both potential value and risk (Brown et al., 
2011).  
 
Brown et al. (2011: pp.205) propose that this perceived risk will be related to whether 
or not the provider’s reputation as a product manufacturer translates to a reputation for 
having the core skills and competencies necessary to ‘solve their problems and meet 
their organizational needs’. Put another way, are they perceived to have the skills and 
competencies to co-deliver a successful outcome. Since through contracting there is a 
risk of being locked-in with a supplier who lacks the needed skills, the buyer has to be 
sure about choosing the right business partner (Rese and Maiwald, 2011).  This choice 
is made easier through signalling (Töllner et al., 2011). Signalling is a provider focus on 
demonstrating experience, competence, references, and commitment to reducing the 
customer's perceived purchase risk (Töllner et al., 2011). Brand and reputation are 
found to be important factors in signalling competence to customers (Brown et al., 
2011, Stremersch et al., 2001).  
 
Given choosing the right supplier is critical, a prior relationship, or an existing channel 
of communication, between the customer and provider can also reduce uncertainty 
(Johnston and Lewin, 1996). Direct experience with a provider is linked to a higher 
degree of certainty over behaviour and is directly related to the length of prior 
interaction between two firms (Gulati and Sytch, 2008). As firms progress through a 
joint history of interaction, they are likely to develop a more effective system of rewards 
and penalties and to learn about each other’s competence (Gulati and Sytch, 2008). As 
a result, as parties transact over time, they tend to progress gradually from engaging in 
less risky to more risky interactions (Blau, 1964). This is reflected in the visibility model 
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of Holmström et al. (2010) who suggest that in an arm’s length relationship, basic order 
fulfilment is the only realistic offer. As the value proposition changes the level of 
visibility of the customer’s core processes increase and a deeper service relationship is 
needed. Therefore, implying that positive experiences in one level of service are 
required before the level of visibility and interaction within the customer’s process can 
increase. Positive experiences in a strong buyer-seller relationship lead customers to 
assume that future experiences with the supplier will be positive, this knowledge 
reduces their uncertainty and has a positive influence on their purchase probability 
(Brown et al., 2011). In summary, buyers view an increase in the value proposition 
more favourably if they perceive a strong buyer-seller relationship (Brown et al., 2011).  
 
As stated, perceived risk is a factor of the perceived likelihood of a negative outcome, 
and the importance of that outcome. This leads to the suggestion that offerings which 
relate to the core processes of the customer are higher risk than those that don’t given 
the outcome is important to the customers’ business. Furthermore, perceived risk 
would be increased if (a) the customer has no direct experience with the provider, or 
(b) experience with the provider has been less than positive in the past, as the 
perceived likelihood of a negative outcome is higher. 
 
As well as perceived risk of delivery outcome, risk for the customer has been linked to 
the buying task itself. The buy task is often equated to a new task, with high dollar 
value and high perceived complexity (Stremersch et al., 2001, Rese and Maiwald, 
2011). In addition, offerings are described as intangible and difficult to evaluate, which 
decreases market transparency and increases a customer’s perceived purchase risk 
(Fang et al., 2008, Brown et al., 2011). Moller (2006) propose that it is difficult to 
assess in advance the value production potential of a supplier as it emanates from 
combined activities of the supplier and buyer. As relational complexity increases in line 
with increased role of the provider in the customers processes, this becomes more and 
more difficult. As a result of the difficulty and risk perceived in the task, literature 
suggests that the buying centre for these offerings becomes broader, in that it involves 
a wider range of function and roles, and more vertical, in that it includes people of a 
higher organizational status and authority (Stremersch et al., 2001, Rese and Maiwald, 
2011).  Lindberg and Nordin (2008) found that firms attempted to objectify the offerings 
at certain phases of the buying process. They treated the offering as something 
tangible that can be described in detail and exchanged with a low degree of relational 
proximity to the provider during the specification and final contracting phases. As a 
result, ‘the service is transformed into something tradable’ (Lindberg and Nordin, 2008: 
pp.299), allowing them to tangibilise and compare offerings. However, once the 
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selection and the contracting are completed, exchange at the implementation stage 
had a higher degree of relational proximity, which they equated to a SDL procurement 
approach. Lindberg and Nordin (2008) argue the approach is taken in delivery as 
properties such as an ability to cooperate and personal chemistry, which evolve 
through interaction between parties, are essential. What they found was that all 
services, no matter how complex, were objectified at some point in time during the 
procurement process. This was because, to specify needs jointly and co-create 
specifications, was considered to be costly and cause dependence on suppliers, and 
hence was avoided by many buyers (Lindberg and Nordin, 2008). 
 
Summary 
Servitization is an industry phenomenon in which the relevance of service in the 
offering of the manufacturer is becoming increasingly relevant. As a result, it presents a 
shift in “the focus of the value proposition to the end-user from product efficacy to the 
product's efficiency and effectiveness within the end-user's process” (Oliva and 
Kallenberg, 2003: pp.169). From a provider’s perspective, this shift brings about a 
change in business model (Ng and Briscoe, 2012, Kindstrom, 2010); a change that 
presents challenges in defining and communicating the value proposition, 
collaboratively enacting that value proposition in partnership with the customer and 
other actors in the network and successfully capturing value from the exchange. 
 
For the customer, servitization represents a change in the offering and the value 
proposed by the provider, resulting in a decision on whether to retain usage processes 
in-house or whether, to varying potential degrees, outsource activity to a provider and 
engage them in co-creation of their usage processes. As demonstrated by the review 
presented here, this side of the buyer–seller exchange dyad is much less well 
understood. There is arguably little understanding of value for the customer, particularly 
use value, but also how co-creation of use value affects exchange behaviour. Given 
the challenges facing the provider, a better understanding of the customer perspective 
is crucial in enabling them to better design offerings that propose superior value to their 
customers, and to better collaborate with the customer in the enactment of the 
proposition (Töllner et al., 2011). Johnstone et al. (2009: pp.523) recognise that central 
to transition is the need for a more proactive customer orientation. They acknowledge 
the challenge of ‘seeing value through the eyes of the customer’, and suggest that this 
orientation presents implications for areas such as operations management, knowledge 
management, human resource management, resource scheduling and capacity 
management and job and work design. Pawar et al. (2009) also look at the 
organisational implications of taking a proactive customer orientation in PSS. Through 
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a SDL perspective, and with a particular focus on the issues for external partners and 
suppliers, they raise three key challenges centred on the definition, design and delivery 
of value to the customer. 
 
From a review of the literature it is clear that servitization literature aims to rest on a 
foundation of what a customer values. To this end, Baines et al. (2007: pp.497) define 
PSS as “an integrated product and service offering that delivers value-in-use”, 
highlighting the importance of customer value in the conceptualisation of use. The 
foundations of servitization recognise the concept of utility, but arguably they do not 
fully comprehend the conceptual difference between utility and value-in-use. This is 
evident through such descriptions of value as ‘solving a customer’s problems’ 
(Sawhney, 2006) and ‘satisfying customer needs’ (Tuli et al., 2007).  It can be argued 
that utility is seen as a Goods-Dominant Logic (GDL), implying a passive customer 
whose main preoccupation is the evaluation of the product benefits i.e. its utility 
(Gronroos and Voima, 2013). SDL conversely proposes that value-in-use is co-created 
as a phenomenological experience of the beneficiary. This means that both the firm 
and the customer are active – the former through value propositions, be they direct 
(human activities) or indirect (through product), and the latter in the realisation of the 
propositions. With respect to realisation of propositions, there is a clear need for 
research that explores inter-organizational collaboration in value creation where the 
traditional roles of providers and customers are becoming more complex and 
intertwined, and where the players have to be able to develop new collaborative 
competences (Moller, 2006, Windahl and Lakemond, 2010). Lusch et al. (2007) state 
that collaborative competencies are pivotal to competitive advantage, they aid a firm, 
whether customer or provider, to absorb new information and knowledge from partners 
and use the partner as a mechanism for adapting to change brought about by complex 
and turbulent environments. This can be used by firms to lower its relative resource 
cost and enhance its relative value proposition (Hunt, 2000, in Lusch et al., 2007: pp.9). 
With increased reciprocal interdependence, in which partners exchange outputs 
between each other and need to learn from each other, the potential for value co-
creation increases (Borys and Jemison, 1989). Therefore both customer and provider 
require collaborative competences and the effect of co-creation on customers’ business 
model, as well as the providers, in servitization needs to be understood. Despite the 
emphasis of current research on the need to move from transactional to relational 
customer relationships, the reciprocal interdependencies between customers and 
suppliers, their consequences, and potential for value creation have not been as 
extensively explored (Windahl and Lakemond, 2010, Tuli et al., 2007, Gulati and Sytch, 
2007). 
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There is therefore a need within the servitization literature to assess value that arises in 
the customer's space and through the customer's usage processes, change in mindset 
from the understanding of value as that created in the production and exchange of 
goods, to one in which value is attained from the use of an offering aimed at achieving 
customer goals (Macdonald et al., 2011b).  Prahalad and Bettis (1986, in Windahl and 
Lakemond, 2010) emphasize the importance of distinguishing between the need of 
changing dominant logics that occurs when the strategic variety changes the nature of 
the core business significantly. Windahl and Lakemond (2010) claim the process is 
more complex than suggesting providers should move from a GDL to SDL. It is not 
argued here that businesses should transition between the two logics, as they are not 
practicable models, but that an alternative logic may provide new insight – particularly 
in relation to value. Cova and Salle (2008) make the case that existing approaches in 
the servitization literature, like Tuli et al. (2007) relational processes, mobilize some of 
the SDL principles such as co-creation of value with the customer and integration of the 
supply network skills. On the other hand, with these approaches no trace is found of 
the customer network (Cova and Salle, 2008). This is a view also shared by Gronroos 
and Ravald (2011), who argue it should be re-balanced.  
 
A number of researchers have put forward frameworks for addressing a shift in logic 
from GDL to SDL in the context of servitization. For example, Pawar et al. (2009) 
present three key challenges to be addressed - defining, designing and delivering 
value. However, despite a customer orientation, this framework still sees the customer 
as a passive recipient. Campbell et al. (2011) offer five steps for service design in a 
shift from GDL to SDL: (1) defining value from the customer’s perspective; (2) mapping 
the current relationship and interaction between the provider and customer; (3) 
mapping the proposed boundary shift in which opportunities for shifting the boundary 
are identified and analyzed; (4) identifying the resources that are required by both the 
service provider and its customers to co-create value at the new boundary position; 
and (5) executing the boundary shift, putting the proposed shifts into practice. Although 
this is more aligned to a SDL and the customer is active in value creation, its focus is 
on the provider. Therefore, for the purpose of rebalancing the literature, we highlight  
Macdonald et al. (2011b) who recommend assessment of value-in-use through 
consideration of: (1) the role of the customer's usage process in value creation; (2) the 
extent to which the customer's intended outcomes are achieved—that is, the 
customer's value-in-use; and (3) the role of the supplier– customer relationship in 
defining what the supplier's contribution is to be, including the supplier's support for the 
customer's own usage processes.  
54 
 
 
Next, a review of value and exchange is presented, including discussion of a SDL. 
Following this review, in section 2.4, the research conducted in this thesis is positioned 
within the B2B markets and marketing literature reviewed in this chapter and a 
research objective is identified. 
 
2.3 Customer Value and Exchange  
During the last few decades there has been a growing interest in the value construct by 
both marketing researchers and practitioners (Eggert and Ulaga, 2002, Sinha and 
DeSarbo, 1998, Gale, 1994). In the early 1990’s, for example, Business Week 
described customer value as the new ‘marketing mania’ and by the middle of the 
decade the Marketing Science Institute had pronounced value and related issues as a 
research priority (Eggert and Ulaga, 2002). The term value carries a meaning in many 
disciplines, including economics, psychology, sociology, semiotics, finance, 
management strategy, marketing and law and has resulted in numerous definitions 
(Payne and Holt, 2001, Normann, 2001, de Chernatony et al., 2000).  
 
This chapter conducts a review of customer value literature in marketing and the 
broader management literature. The literature is categorised into six themes of value 
understanding. In so doing, illustrating implicit assumptions and their potential 
limitations for capturing the full and dynamic nature of value creation. We then review 
and present literature on the SDL view of value creation, including value propositions 
and value co-creation. The review primarily takes a dyadic level of discussion, 
concentrating on B2B exchange between a provider and a customer. It is recognized 
that this is a great simplification of the value literature. Not only does this limit the 
network of business relationships influencing the behaviour of both buyers and sellers 
(Ford and McDowell, 1999, in Moller, 2006). It also  narrows the scope from the 
multiple actors or entities, be they individuals, groups, organisations, firms or 
governments that make up systems, constellations or networks of resources in value 
creation (Normann, 2001, Normann and Ramirez, 1994, Vargo et al., 2008). 
 
2.3.1 Exchange and Use Value  
Despite common origins, the term “value” has evolved into two distinct meanings. The 
first describes value as ‘goodness’ determined by an individual personally and 
culturally. Such values are held most dear by an individual and govern what the 
individual does and becomes (Weber, 1984 [1909]).  The second meaning, and the 
subject of this review, also describes value as ‘goodness’ but in its description of 
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something; be it a person, an idea, a product, an activity or anything else physically 
external to the person.  The two meanings address a different theoretical question, the 
latter traditionally referring to a judgment of ‘goodness’, the former exploring the criteria 
which govern the judgment (Holbrook, 1994, Lindgreen and Wynstra, 2005). The 
description, or judgment, of something’s ‘goodness’ is broadly categorized in terms of 
‘use-value’ and ‘exchange value’. While both describe the ‘goodness’ of something, the 
former is the goodness of use, whilst the latter is the goodness for exchange with 
something else.  
Adam Smith (1904 [1776]) introduced a discussion of value and value creation into the 
development of economics and the study of market exchange. In his publication The 
Wealth of Nations, Smith discussed both ‘value-in-use’, as the utility of some particular 
object, and ‘value-in-exchange’, as the power of purchasing other goods (Vargo and 
Morgan, 2005). Smith explained that ‘‘real value’’ was found in the effort or labour 
required to afford the necessities and pleasures of life, thus tying it to value-in-use, 
‘nominal value’ was the price paid in market exchange (Vargo et al., 2008). Ultimately, 
since the beginning of the industrial revolution, it was the notion of exchange value and 
a ‘product’ embedded with ‘utilities’ which became the focus of neoclassical economics. 
For a full review of the events that lead to this dominance see Vargo and Morgan 
(2005) and Vargo et al. (2008).  
 
Exchange theory, inherited from economics, has become the basis of marketing 
thought (Alderson, 1957, Bagozzi, 1975, Houston and Gassenheimer, 1987, Kotler, 
1972, Hunt, 1991). For example, the pioneering work done by Kotler (1972) was 
considered to have broadened the concept of marketing, when it regarded the process 
of exchange as an essential part of marketing activity: ‘The core concept of marketing 
is the transaction. A transaction is the exchange of value between two parties. The 
things-of-value need not be limited to goods, services, and money; they include other 
resources such as time, energy, and feelings’ (Kotler, 1972). However, this actually 
lead to the notion of exchange being synonymous with transactions (Kowalkowski, 
2011). While the exchange theory of marketing provides good normative rules for 
exchange relationships, it does not yet explain why and arguably how value is created 
(Payne and Holt, 2001, Sheth et al., 1988).  
 
Ballantyne and Varey (2006) note that value is judged in two time-place forms, where 
exchange value is one kind of judgment of desirability and preference, separate from 
use value that occurs because a ‘product’ at exchange is a store of potential value not 
realized until use (Ballantyne and Varey, 2006). Therefore, exchange value does not 
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represent the end of the value creation process. Results from an examination of B2B 
professional services by Lapierre (1997), shows that value created during exchange 
transactions represents only one level of the service value proposition. The second 
level involves value created in use.  It is important to differentiate between the two, not 
least because their separation creates buyer uncertainty at the point of purchase about 
the future value created in use (Shugan and Xie, 2000). This uncertainty can be related 
to the unknown future state and context of use at exchange or directly to the service 
attributes. In extant marketing literature ‘state-dependent’ utilities (Karni, 1983, 
Fishburn, 1974, Cook and Graham, 1977) and economic models of differences 
between advance and spot purchases (Ng, 2007, 2009, Shugan and Xie, 2000, Xie 
and Shugan, 2001) have incorporated state uncertainty into models of value in 
exchange. However, the notion of utility as a proxy for value in use limits understanding 
of how value in exchange and value in use are interconnected. 
 
So while it may seem that exchange value and use value are easily linked, in reality the 
relationship is far more complex. Exchange value of offerings may not be equivalent to 
use value without consideration of minimum acceptable terms of exchange (termed 
reservation price), an understanding of the other entity’s minimum acceptable terms of 
exchange (reservation price) and the alternatives available (Houston and 
Gassenheimer, 1987). This means that the exchange value for an offering may not be 
merely driven by its use value, but through the transaction by which the individual 
chooses the offering, of which use value may only form part of the reason.  
 
The proxy for use-value within exchange transactions is ‘utility’ (e.g. Houston and 
Gassenheimer, 1987, Alderson, 1957).  Alderson’s (Alderson, 1965: pp.84) ‘law of 
exchange’ states: 
 
If x is an element in the assortment A, and Y is an element of the assortment 
B, then X is exchangeable for Y if, and only if, the following three conditions 
hold: (a) X is different from Y; (b) the potency of the assortment A is 
increased by dropping X and adding Y, and; (c) the potency of the 
assortment B is increased by adding X and dropping Y.  
 
A utility function describes the current payoff from holding an assortment of elements, 
termed potency. These elements are described as ‘having’ value. Thus, although 
exchange theory distinguishes between value from using the elements (use value) and 
value associated with acquiring them (exchange value) (Houston and Gassenheimer, 
1987). There is still an assumption that the ‘goodness’ is the essence of the offerings, 
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through its elements and value is created from the customer consuming (and 
destroying) the essence of the offering.  
 
Furthermore, a successful exchange is defined as an exchange in which each entity 
involved perceives that ‘utility’ received and rendered in the exchange is that which has 
been stipulated as the terms of the exchange (Houston and Gassenheimer, 1987). 
Therefore, satisfaction is relative to what was defined in the terms of exchange. 
Implicitly assuming that what represents ‘goodness’ in the context of a purchase is the 
same ‘goodness’ in the context of consumption. The limitation of this being that use 
value is not equal to exchange value, they are judged in different contexts on different 
criteria.  
 
Exchange theory provides an understanding of normative rules for exchange between 
parties. However, value is considered analogous to utilities embedded in a product. 
Arguably, utilities in this sense do not capture the dynamics of why or how value is 
created in the use experience (Payne and Holt, 2001, Sheth et al., 1988). 
 
2.3.2 Management Categorisations of Value 
Despite authors such as Alderson (1957) calling for an interpretation of the whole 
process of creating ‘utility’, other scholars such as Beckman (1957) continue to discuss 
the ‘selling value’ of products, which evolved to become the conventional view in 
marketing (Cox, 1965). As such, the role of marketing was to ‘assist the firm in the 
creation of offerings with exchange value for its customers, value that is superior to its 
competition’ (Tzokas and Saren, 1999: pp.53). Yet, even while a lot of the focus was on 
exchange value, there has been much debate around how to define value, or indeed 
how to measure it, and much less understood, how they can facilitate the creation of it 
(Anderson and Narus, 1998). Therefore, divergent approaches and perspectives have 
resulted in fragmented streams of thought and research on what value is, how it is 
created, ‘delivered’ and consumed. These are summarized in Table 4. 
 
Aside from the notion of utility as value, there have been five further approaches to the 
definition of customer value in management literature over the last 25 years (see 
Payne and Holt, 2001, Khalifa, 2004, Lindgreen and Wynstra, 2005). The first two 
approaches are inherently firm-centric, whereby value is generally thought to be 
‘created’ through a series of activities performed by the producer.  
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Table 4 - Management categorisations of value 
Literature Conceptualization of 
customer value 
Role of the 
customer 
Role of the firm Implicit Assumptions 
Firm centric approaches 
Neumann & 
Morgenstern (1944); 
Nash, J.F. (1950);  
Anand, P.(1993);  
Kreps, D.M. (1988);  
Fishburn, P. C. 
(1970); Bagozzi 
(1978:1979); Becker 
(1965); Alderson 
(1965); Kotler (1984) 
Value is Utility (U) i.e. the 
total satisfaction received by 
a consumer from consuming 
an offering that, while 
acknowledged to be 
unmeasurable directly, is 
able to be measured 
relatively across persons and 
through revealed 
preferences, trade-offs and 
willingness to pay. A 
foundation of economic 
science 
 
Customer 
maximises utility by 
trading off bundles 
of offerings 
Firms ‘deliver’ utility 
through its offering 
in exchange for 
money. 
Philosophical: Assumes the ‘goodness’ (value) 
of an offering is the essence of it and value is 
created from the customer consuming (and 
destroying) the essence of the offering 
 
Chronological: Assumes goodness (utility) 
upon purchase is the same goodness (utility) 
obtained upon consumption  
Haenlein et al. (2006) 
Hooper et al (2001) 
Lewis  (2006) 
Palmatier (2008)  
Value is Economic worth 
of the customer to the firm. 
(EW) 
 
Customers are 
payers. As payers, 
they possess a 
potential future 
Firm ‘captures’ or 
appropriates 
potential value of a 
customer. High 
Philosophical: Assumes the ‘goodness’ (value) 
of an offering is a concrete willingness-to-pay 
amount at the point of choice and value is 
created (for the firm) when customers buy. 
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Schmitt et  al. (2011)  
Venkatesan and 
Kumar (2004) 
Often discussed as 
Customer Lifetime Value 
(CLV), that is the net present 
value of the future profit flow 
over a customer lifetime. 
monetary value to 
the firm 
value customers are 
retained and 
invested in. Low 
value customers 
destroy value. 
 
Chronological: Assumes the translation of 
goodness to willingness to pay is constant 
across a customer‘s consumption life-time. Also 
assumes that the offering’s fit towards the 
individual’s consumption outcomes does not 
change over time. Assumes that perceived 
goodness is the same for every consumption 
event such that the customer will consistently 
buy or will buy more over time. 
Band (1991) 
Berghman et al (2006) 
Brandenburger and 
Stuart (1996) 
Christopher (1997)  
Clark et al (1995)  
Day (1990) 
Gale (1994) 
Gronroos (1990) 
Liu et al (2005) 
Matthyssens et al. 
(2006)  
Value is Perceived 
Satisfaction. (PS) 
 
Delivery of ‘superior 
customer value’ results in 
advantage for the firm. 
Superior value is often 
equated to exceeding 
customer expectation of an 
offering’s quality and/or 
price. As such, value is an 
inherant property of the 
Customers are 
consumers of an 
offering and they 
provide a post 
consumption 
assessment of an 
offering’s quality, 
price and 
performance. 
Firms ‘deliver’ what 
is expected (value) 
or exceed 
expectations 
(superior value)  
Philosophical: Assumes the ‘goodness’ (value) 
of an offering is the essence of it and the 
customer is a passive consumer. Value is 
created when it is ‘delivered’ to the customer 
through the offering.  
Assumes the firm is able to promise expected 
‘goodness’ as well as exceed expectations of 
that ‘goodness’ to customers at choice. 
Assumes the firm is able to (within limits) 
control the goodness of the offering at 
consumption as expected and predictable for 
the firm to ‘deliver’ satisfaction.  
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Narver and Slater 
(1990) 
Naumann (1995) 
Normann and 
Ramirez (1993) 
Porter (1985) 
Vandermerwe (1993)  
offering.  
 
 
 
Chronological: Acknowledges a possible 
difference in perception of value at consumption 
to that perceived at choice or evaluation 
Customer centric approaches 
Anderson and Narus 
(1998) 
Bolton and Drew 
(1991) 
Butz and Goodstein 
(1996)  
Chernev and Gal 
(2010);  
Day (1990);  
De Rose (1991) 
Dodds et al (1991)  
Drummond (2000)  
Gronroos (1997) 
Hauser and Urban 
Value is net benefit (NB) 
i.e. difference between the 
benefits and the costs or 
sacrifices perceived to be 
associated with acquiring 
and consuming an offering.  
 
Customers make 
choices based on 
trade-offs between 
benefits and 
outlays. 
The firm 
endeavours to 
promise the highest 
benefits for the 
lowest customer 
outlays 
Philosophical: Assumes value is the goodness 
of an outcome to be predicted by the customer 
at choice. Assumes that, in predicting the 
goodness of the offering, customers 
presuppose consumption context such that they 
can make a rational assessment of expected 
outcomes and expected outlays of consumption 
at the point of choice 
 
Chronological: Assumes benefits and outlays 
manifested at consumption are the same 
benefits and outlays predicted by the customer 
at choice.  
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(1986) 
Huber et al. (2001) 
Liu et al (2005)  
Priem (2007) 
Sinha & DeSarbo 
(1998)  
Sirdeshmukh et al. 
(2002)  
Teas et al. (2000)  
Ulaga (2003)  
Ulaga and Chacour 
(2001)  
Vandenbosch and 
Dawar (2002) 
ZeithamI (1988) 
 
Beverland and 
Lockshin (2003)  
Flint and Woodruff 
(2001)  
Flint et al. (1997)  
Flint et al. (2002)  
Parasuraman (1997) 
Value is Means-end (ME). 
‘Value is the perceived 
preference for and 
evaluation of those product 
attributes, attribute 
performances, and 
consequences arising from 
Customers make a 
choice based on an 
assessment of a 
product attributes’ 
fit-for-purpose’ to 
achieve outcomes. 
Firm to offer most 
attractive attributes 
(these may be 
activities, skills, 
qualities embedded 
in products or 
services features) 
Philosophical: Assumes the ‘goodness’ (value) 
of an offering is the essence of its attributes’ fit 
to outcomes in context. Value is created when 
there is a good fit of offering’s attributes 
performance to outcomes.  
 
Chronological: Acknowledges that the 
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Woodruff  (1997) 
Macdonald et al. 
(2011) 
use that facilitate (or block) 
achieving the customer's 
goals and purposes in use 
situations.’ (Woodruff, 1997: 
P.142) 
 
Favourable 
ends/goals/purposes. 
Ends are not pre-determined 
/specified but are often 
related to functional, social, 
emotional, epistemic, and 
conditional values. 
that propose a high 
potential value to 
the customer in use 
situations. 
goodness of an offering can change based on 
the context at consumption but assumes that 
rational assessment of anticipated use 
situations can be made at choice. 
Abbott (1955); 
Helkkula and Kelleher 
(2010); 
Holbrook (1994; 1996; 
1999; 2006); 
Heinonen and 
Strandvik (2009);  
Pine and Gilmore 
(1998; 1999) 
Value is in 
phenomenological 
experience (PE) i.e. it 
resides, not in an object, a 
product, or a possession but 
rather in the use experience. 
Active participant 
through acts, 
practices and 
processes in the 
consumption 
experience.  
 
The customer 
draws upon 
Firm is a co-creator 
of experience 
through its offerings 
which the customer 
acts upon to create 
unique 
phenomenological 
value 
Philosophical: Acknowledges a 
phenomenological value of an offering that is 
unique and exists as practices and processes 
enacted with the offering within a dynamically 
constructed context. 
 
Chronological: Assumes that exchange 
includes an expectation of phenomenological 
value creation but does not articulate 
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Prahalad and 
Ramaswamy (2000; 
2004) 
Schmitt (1999; 2003) 
Vargo and Lusch 
(2004; 2008) 
consumption related 
skills based on 
education, training, 
emulation, practice 
and other value 
creating knowledge 
to create value in 
the experience. 
relationship between phenomenological 
creation of value and an assessment of that 
value at the point of choice. 
 
 
Note: This table is taken from Publication 1, which contains full reference details. 
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Value as Economic Worth of the Customer 
In the first, value is that determined by the firm and operationalised as the economic 
worth of the customer (EW) i.e. how much a customer is ‘worth’ monetarily in terms of 
their purchasing power, often over the customer’s lifetime of purchase from the firm 
(see Table 4 for examples).  
 
Much of this stream of literature is based on the theory of customer lifetime value (CLV) 
and customer retention. For example, Reichheld and Sasser Jr (1990) undertook 
empirical research which, using the concept of CLV, defined as the net present value of 
the future profit flow over a customer’s lifetime, identified that in a number of service 
and B2B cases, a five percentage point increase in retention could yield up to 125% 
improvement in net present value profits. CLV makes the assumption that a customer’s 
willingness to pay and the offering’s perceived ‘goodness’ does not change over time 
and therefore the customer will consistently buy more over time. However, exchange 
theory posits that customers are goal seeking, they prefer some goals to other goals, 
they are able to anticipate the consequence of their actions and direct their behaviours 
toward their preferred anticipated consequences (Houston and Gassenheimer, 1987). 
Therefore, the limitation of this assumption is that goals and their priority may change 
over time, as may the perceived consequences of buying more, and therefore 
perceived goodness is not static. Furthermore, the resources, skills and competencies 
of the customer may change over time, such that the offering is no longer perceived to 
increase the customers ‘potency’ and so they cease to be loyal. 
 
Value as Perceived Satisfaction  
The second, also a firm-centric view, considers value as perceived satisfaction of the 
firm’s offering (PS), often measured or assessed by the firm (see Table 4). This 
literature is based on the disconfirmation model in consumer behaviour (e.g. Rust and 
Oliver, 2000, Oliver, 1997). The model states that a customer is satisfied when the 
product’s performance is equal to what was expected (confirming). If the products 
performance exceeds expectations, the customer is very satisfied (positively 
disconfirming), if it remains below expectations, the customer will be dissatisfied 
(negatively disconfirming) (Eggert and Ulaga, 2002). As discussed already, the 
limitation of this assumption is that even if an offering is consistently delivered 
according to the terms of the exchange, a customer may not be satisfied because the 
goals and the context of use have changed such that a customer does not perceive 
‘goodness’ in the use experience. This is a critical criticism of satisfaction literature, 
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which is a post purchase construct conceived as independent from the timing of the 
use of an offering (Eggert and Ulaga, 2002, Woodruff and Gardial, 1996).  
 
Much of the literature in this stream is found in work on market orientation, added value 
and the value chain. While focusing on satisfaction of the customer, they implicitly 
suggest that the customer is to be marketed to, and the responsibility for ‘delivery’ rests 
with the firm. Through ‘delivering’ value it is stated that firms can achieve competitive 
advantage (Payne and Holt, 2001, Liu et al., 2005, Ulaga and Eggert, 2006). Therefore, 
making an assumption that increasing perceived satisfaction would result in repeat 
purchases and/or the ability to charge a higher price.  
 
A major stream of literature on creating and delivering superior customer value for 
competitive advantage is based on Porters value chain (e.g. Porter, 1985, 
Vandermerwe, 1993, Bower and Garda, 1985, Juttner and Wehrli, 1994, Clark et al., 
1995, Normann and Ramirez, 1993).  The value chain starts with input of material, 
proceeds with manufacturing and assembly and ends with marketing and sales, 
supported by after-sale services. Gummesson (2008) argues that the chain represents 
a sequential process in which consumption, or use, is distinct from the activities of the 
supplier, virtually stopping when the customer has bought something; and value added 
for the customer during this process is equivalent to additional cost expended by the 
provider. This has synergy with the added value concept, examples of which include 
Levitt’s (1969) augmented product and Lovelock’s (1995) ‘flower of service model’. 
Levitt (1969), pointed out that competitive advantage is not created by what companies 
produce in their factories but by ‘what they add to their factory output in the form of 
packaging, services, advertising, customer advice, financing, delivery arrangements, 
warehousing, and other things that people value’ (in Payne and Holt, 2001: pp.163). In 
the value added concept value is something, created, originally owned, and offered for 
sale by a seller (Woodruff and Flint., 2006). The implicit assumption of this view is that 
customer’s value from use can be made to be equivalent to monetary exchange value.  
 
Part of the limitation this view is that a focus on the internal world of the firm poses the 
significant danger that managers might get caught up with the value of materials, 
labour, and services contributed to an offering and overestimate how well they 
understand how customers view that offering relative to their needs and use situations 
(Woodruff and Flint., 2006).   
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Value as Net Benefit 
The next two approaches to value consider value as a preferential judgment of the 
customer. This approach has resulted in conceptualisations that seek to explain how 
customers judge the value of an offering. In the first, value is net benefit i.e. the 
evaluation of outcome as the net difference between the benefits and the costs 
(NB), or sacrifices, associated with acquiring and consuming an offering (Huber et al., 
2001). Value is therefore implicitly created in the consumption experience.  
Traditionally practitioners have associated the benefit side of value with quality and the 
sacrifice side with price (Flint et al., 2002). However, most authors are in agreement 
that within the trade-off, customer perceived benefits include tangible and intangible 
attributes of the product/service offering (Gale, 1994, Monroe, 1990). Moreover, whilst 
perceived sacrifices are sometimes described in monetary terms (Anderson et al., 
1992), most definitions describe sacrifices more broadly, often including monetary and 
non-monetary sacrifice components such as time and effort needed to acquire and use 
the product/service (e.g. Butz and Goodstein, 1996, Gronroos, 1997, Naumann, 1995, 
Huber et al., 2001, Zeithaml, 1988, Carothers and Adams, 1991, Kotler, 1996, Treacy 
and Wiersima, 1995). However, does not explain how or why the benefits and cost 
manifested at consumption may be different from the benefits and outlays predicted by 
the customer at choice. Khalifa (2004) remark that net benefit models do not link 
benefits and sacrifices with customer ends, values and purposes. Therefore, the major 
assumption of this model is that value as the goodness of an outcome can be rationally 
assessed by the customer at choice.  
 
Value as Means -End 
In the second customer centric approach, value is means end i.e. the evaluation of 
attributes offerings as means towards a goal (ME) in that it is ‘a customer's 
perceived preference for and evaluation of those product attributes, attribute 
performances, and consequences arising from use that facilitate (or block) achieving 
the customer's goals and purposes in use situations.’ (Woodruff, 1997: pp.142). This is 
based on means-end theory which postulates that customers acquire and use products 
or services to accomplish favourable ends (Khalfia, 2004). As a result, customers 
choose actions to maximize desired consequences and minimize undesired 
consequences towards those ends (Woodruff, 1997, Huber et al., 2001, Peter and 
Olson, 1990). The notion of consequences indicates that evaluation of product/service 
depends on customer’s experiences within use situations (Woodruff and Flint., 2006). 
Woodruff (1997) also make the distinction between desired and received value. Where 
received (or perceived) value reflects the customer's assessment or judgment of what 
he or she has received from an offering (Flint et al., 1997, Flint and Woodruff, 2001). 
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Desired value, on the other hand, reflects what the customer wants to have happen 
when interacting with a supplier and/or using the supplier's offering to achieve its goals 
(Flint et al., 1997, Flint and Woodruff, 2001). 
 
In the net benefit model, goodness (value) rests in an outcome evaluation i.e. ‘what I 
get for what I give’ whilst in the means end model, the goodness (value) rests in the 
attribute evaluation in terms of the suitability of the offering’s attributes for the 
individual’s goals. Both types of value judgments are determined by the customer 
based on use (or potential use) experience, often termed the consumption experience. 
The two judgments (net benefit and means end) are not thought to be mutually 
exclusive and are often considered simultaneously e.g. (Khalifa, 2004, Berghman et al., 
2006). One could argue that value as evaluation of attributes is nested within value as 
the evaluation of outcomes, since the attributes offered achieve requisite outcomes. 
This is supported by Woodruff and Gardial (1996) who note that the judgment of value 
in these models results from a trade-off in positive consequences (benefits) or desired 
outcomes and negative consequences (sacrifice) or costs. Means-end models of 
customer value fill an important gap in the literature by being able to explain why 
customers attach different weights to various benefits in evaluating alternative 
products/services (Khalifa, 2004, Lapierre et al., 2008).  
 
Value as Phenomenological Experience 
Whilst many researchers debated how to define customer value, there has also been 
much attention given to discussion of its phenomenological nature (e.g. Holbrook, 
1994, 2006, Eggert et al., 2006, Ulaga, 2003, Woodruff and Flint., 2006). Holbrook 
(1994, 2006) in particular adopts a phenomenological discussion of value when he 
describes customer value as ‘an interactive relativistic preference experience’. 
Holbrook first makes the point that customer value is interactive in that it involves a 
relationship between some subject and some object. His second point is that customer 
value is relative because it is (a) comparative and depends on the relative merits of one 
object as opposed to another, (b) Situational in that it varies from one evaluative 
context to another and (c) personal and differs from one individual to the next, the 
personal relativity of value is the implicit rationale behind virtually every aspect of 
marketing strategy. These contextual conditions of value have been also been 
investigated by Eggert et al. (2006) and  Flint et al. (2002), who proposed that 
customers’ value perceptions are shaped by factors that are internal or external to the 
customers’ organisation. Thirdly, he proposes that value refers to a judgment of 
preference and finally that value resides, not in an object, a product, or a possession 
but rather in and only in a consumption experience. This stream of literature 
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acknowledges a phenomenological value that is unique and exists as practices and 
processes are enacted within a dynamically constructed context. However, while it 
recognizes that exchange includes an expectation of phenomenological value creation, 
it does not articulate the relationship between phenomenological creation of value and 
an assessment of that value at the point of choice.  
 
The conceptualizations of customer value as; utility, monetary worth of a customer, 
perceived satisfaction; net benefit; means end and phenomenological experience 
traverse the ‘time-place’ forms of value in exchange and in use. They should not be 
seen as mutually exclusive but as representing special cases of value, upheld based 
on their assumptions. In reality there is little understanding of how these special cases 
are interconnected and as a result the same can be said for the interconnection 
between value in exchange and value in use. Some authors have tried to build an 
integrative model (e.g. Khalifa, 2004, Huber et al., 2001). For example, Khalifa (2004) 
integrates three viewpoints: the value exchange model, the value build-up model and 
the value dynamics model, which attempts to consolidate aspects of value added, net 
benefit and means end. However, these models are not widely adopted and there is no 
empirical evidence that, when integrated, they accurately capture the nature of value 
creation (Berghman et al., 2006). 
 
2.3.3 Service-Dominant Logic (SDL) View of Value  
As discussed, literature points to an approach to value in which value resides, not in an 
object, a product or a possession, but in the phenomenological experience of the 
customer (Holbrook, 1994, 1996, 2006). Holbrook defines value as an ‘interactive, 
relativistic preference experience’, thus unlike the net benefit or means end 
approaches, the customer is not an evaluator of goodness in the experience, but an 
active participant in its creation within the experience. This view has been adopted by 
the SDL (Vargo and Lusch, 2004, 2008b) in their discussion and consolidation of the 
philosophical, economic and management foundations of value. SDL recaptured 
Smith’s (1904 [1776]) notion of value-in-use, re-proposing that value goes beyond 
simply the utility of an offering to value as a co-created phenomenological experience 
of the beneficiary and derived with the participation of, and determined by, the 
beneficiary (i.e. the customer) through engagement in the process of acquisition, 
usage, and disposal (Holbrook, 1987). Consequently, from a S-D Logic perspective, 
companies cannot provide value, but merely offer propositions of value; it is the 
customer that determines value and co-creates it with the company at a given time and 
context. Thus, a company’s offering, be it intangible, tangible or a combination of the 
two, is merely value unrealised i.e. a ‘store of potential value’, until the customer 
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realises it through co-creation in context and gains the benefit (Ng et al., 2010). For the 
purpose of this thesis, discussion of service dominant logic is limited to the mindset it 
holds in terms of value creation. Table 5 summarises the foundational premises of SDL 
that directly relate to value creation (see Vargo and Lusch, 2004, 2008b).  
A SDL view of value creation is seen as opposed to the GDL view of value creation 
(see Vargo and Lusch, 2004, 2008b). The GDL view of value creation is summarised in 
Figure 4. Essentially, a producer, with its suppliers, constructs an offering through the 
value chain. Value is embedded in the offering, be it tangible or intangible, by 
transforming raw materials and activities into something that customers want. This 
valuable offering is delivered to the customer through an exchange in the marketplace 
for money. Value is measured by the value of the offering in the exchange transaction. 
Once exchanged, the customer consumes or destroys the value embedded in the 
offering. Thus, value is created in exchange, rather than evaluated in exchange but 
created in use. 
 
Figure 4 – A Goods-Dominant Logic (GDL) view of value 
Source: After Vargo (2009b) 
 
 
Critique of the SDL view of value creation has principally been directed from the Nordic 
service research community (e.g. Gronroos and Voima, 2013, Gronroos, 2011, 
Heinonen et al., 2010, Helkkula et al., 2012). Who, while agreeing that value is 
phenomenologically created in use, rephrase and refocus the argument towards a 
customer centric perspective (see Table 5). Their refocused argument has been 
referred to as the Customer-Dominant Logic (CDL). The differences in interpretation of 
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value creation arguably centre on the focus and objective of the mindset. SDL is a 
mindset for a unified understanding of the purpose and nature of organizations, 
markets and society1. CDL, on the other hand, is a mindset for marketing, where the 
point of origin and core is the customer, with the ‘purpose of adapting an organisation 
to meet the needs of customers’ (Brennan et al., 2003, in Gronroos and Voima, 2013: 
pp.136). As a result, CDL focuses on exchange, for the purpose of reciprocal value 
creation, between customer and provider networks.  CDL rephrases and refocuses the 
foundational premises of SDL for its analytical purpose but does not fundamentally 
dispel them. Underlying both, value is created in the use experience and is determined 
uniquely and phenomenologically determined by the beneficiary (customer). 
 
Table 5 - A comparison of SDL and CDL perspectives on value 
Source: After Gronroos (2011: pp.293) 
SDL CDL  
FP1 Service is the fundamental 
basis of exchange  
Reciprocal value creation is the ultimate goal of 
an exchange, with service as a mediating factor. 
FP6 The customer is always a 
cocreator of value 
The concept of value co-creation makes no 
distinction between, for example, the service 
provider’s and the customer’s roles and actions in 
the process (Grönroos 2008, 2011; Grönroos and 
Ravald 2011). Customer and firm are only co-
creators under certain circumstances; the 
customer may invite the service provider to join 
their value creating process as a co-creator of 
value. Given the customer controls the value 
creation process, the customer is always a value 
creator. 
FP7 The enterprise cannot 
deliver value, but only offer 
value propositions 
When the firm has direct interaction with a 
customer’s value creating processes, and only 
then, value for the customer can be jointly 
created. If there are no direct interactions, the 
firm can only facilitate customer value creation. 
                                               
1
 http://sdlogic.net/. Last accessed on 20/08/2013. 
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FP10 Value is always uniquely 
and  phenomenologically 
determined by the 
beneficiary 
Value is always uniquely and both experientially 
and contextually perceived and determined by 
the customer. 
 
Much of the recent literature in value creation views value co-creating actors or entities, 
be they individuals, groups, organisations, firms or governments, as systems, 
constellations or networks of resources (e.g. Normann and Ramirez, 1994, Vargo et al., 
2008, Vargo and Lusch, 2011, Normann, 2001). These systems take action, apply 
resources, and work with other systems in mutually beneficial ways to co-create value 
(Vargo et al., 2008). Principally then, both the customer and the firm can be considered 
to be systems, each of which is an arrangement of resources connected by a value 
proposition (Vargo et al., 2008, Spohrer et al., 2007, Spohrer et al., 2008).  
 
Value Propositions 
Since their conception in the 80s and 90s (e.g. Lanning and Michaels, 1988, Lanning, 
1998, Kambil et al., 1996), value propositions have primarily been viewed as a form of 
positioning developed by a marketing department to promote benefits, favourable 
points of difference or promises of ‘received’ value (e.g. Anderson et al., 2006). 
Lanning and Michaels (1988) defined a value proposition as a statement of benefits 
and the price a customer is willing to pay. The value proposition was the first step in the 
‘value delivery system’ that collectively refers to the formulation and implementation of 
a value proposition. This traditional notion of the value proposition is distinctly different 
from the SDL phenomenological view of value creation. In the former, GDL view, a 
value proposition offered to the customer, when accepted, is then ‘delivered’ by the 
firm. In the latter, the provider cannot pre-define the nominal and potential realised 
value of offerings; they can only make a proposition of potential value (see Table 6).  
 
Table 6 - Value propositions in SDL and GDL 
Value Propositions 
G-D Logic S-D Logic 
Promise of received value  Set expectation of potential value in use  
Formulated and communicated by a seller Connection or Interactive dialogue between 
customer and provider 
First step in value delivery  An offer/proposition of provider resources 
towards value co-creation in context  
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In a comprehensive review of value proposition literature, Ballantyne et al. (2011a) 
identified six important conceptual progressions over time. Table 7 summarizes their 
findings, including the compatibility of each to a SDL view of value creation.  
 
Table 7 - Conceptual progression on value propositions 
Source: Ballantyne et al. (2011a: pp.203-204) 
Conceptualizations Description Compatibility with SDL 
Value propositions as 
supplier-crafted value 
for customers 
 
Bower and Garda, 1985; 
Lanning, 1998; Lanning 
and Michaels (1988) 
A marketing offer or promise 
initiated and communicated by 
the firm to the customer. The 
offer is thought to be of value 
to a customer, if seen as 
superior to competition. 
 
Contribution: a value 
proposition should depict 
value from a customer 
perspective 
 
Limitation: supplier's 
notion of customer value is 
assumed to be 
‘embedded’ in the goods 
Value propositions as 
supplier-crafted 
generic strategies 
 
Treacy and Wiersema, 
1995; Day, 2006 
Marketplace success is 
strongly influenced by the 
(implicit or explicit) generic 
value approaches that 
companies pursue. For, 
example operational 
excellence, customer 
intimacy, and product 
leadership (Treacy and 
Wiersema, 1995) 
 
 
Contribution: stimulating 
managerial and academic 
interest in ‘delivering 
value’ to customers 
 
Limitation: ignores 
individual perceptions of 
value and is supplier 
driven 
Value propositions for 
stakeholders other 
than customers 
 
Davis & Mandrodt, 1996; 
Gowan, 2004; Michaels 
et al., 2001; Ballantyne, 
2003; Bititici et al., 2004; 
The firm anticipates a 
recipient need, or interacts 
with them to define a specific 
need, and then develops an 
offering to meet that need. 
Recipient could be  an 
employee, a supplier, 
shareholder or customer 
Contribution: the value 
proposition seeks to 
attract a specific target 
audience by 
understanding their 
requirements. 
 
Limitation: unilateral 
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Kaplan and  
Norton, 2001 
 
 
initiatives developed by 
the provider. 
Value propositions co-
produced by suppliers 
and customers 
 
Flint and Mentzer, 2006 
Suppliers and customers 
engage in dialogue and work 
with the emergent 
“components of value 
propositions, which are then 
considered and modified to 
the satisfaction of both 
parties” (Flint and Mentzer, 
2006: p. 142). 
Contribution: value 
propositions are co-
produced. The value 
expected is not merely 
delivered, but is a 
consequence of mutual 
adjustment. 
 
Reciprocal value 
propositions 
 
Ballantyne & Varey, 
2006 
A communication process that 
begins with the crafting by any 
party of a reciprocal value 
proposition, directed to a 
counterpart, which may not be 
accepted. Those that are 
accepted take on the form of 
mutual promises.  
Contribution: In any 
proposed marketing 
exchange there are at 
least two evaluators, and 
their value perspectives 
become linked in 
reciprocal promises 
Collaborating with 
customers to achieve 
customer solutions 
 
Tuli et al., 2007; Cova 
and Salle, 2008 
Multiple parties and 
stakeholders involved in 
achieving valuable outcomes. 
Therefore involves recognition 
of co-creation of value (as a 
process) and resource 
integration (as an outcome).   
Contribution: supplier and 
customer collaboration 
and resource integration 
extends potentially from 
pre-sale to post-sale. 
 
Limitation: value 
propositions are 
mentioned but it is not 
made clear if or how 
customers are involved in 
developing them 
 
Under SDL, there has been increased interest in value propositions (e.g. Frow and 
Payne, 2011, Ballantyne et al., 2011a, Cova and Salle, 2008, Kowalkowski, 2011).  
However, a review of literature by Frow and Payne (2008) shows that, although the 
term value proposition is widely used within industry and academia, there is only a very 
small amount of literature considering the concept in any depth. As a consequence, 
more qualitative and quantitative research to support normative perspectives on value 
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propositions; their development, adoption and application is called for (Frow and 
Payne, 2011, Ballantyne et al., 2011a, Kowalkowski, 2011). This is particularly so given 
that all the existing literature, with the exception of Cova and Salle (2008), is 
conceptual and therefore requires empirical interpretation and validation. 
 
A distinction has been made within the literature between the concept of a value 
proposition and the concept of an offering. Kowalkowski (2011: pp.78) states: 
 
‘A distinction is made between the concepts of a “value proposition” and a 
“core service offering” (Lusch et al., 2007), the former generally preceding 
the latter. Before any sales agreement is reached, the provider’s and 
customer’s considerations converge into what Ballantyne and Varey (2006) 
call “a reciprocal value proposition”. This conceptualisation is consistent 
with an earlier description by Normann and Ramirez (1993): “what we 
usually think of as products or services are really frozen activities, concrete 
manifestations of the relationships among actors in a value-creating 
system. To emphasise the way all products and services are grounded in 
activity, we prefer to call them offerings” (p. 68). It is also in line with the 
recent work of Gronroos (2008), who characterises S-D offerings as value-
supporting processes that comprise goods, services, information and 
customer-firm interactions.’ 
 
In kowalkowski’s (2011) discourse, the ‘value proposition’ is treated as a verb i.e. the 
act of proposing. The ‘core service offering’, on the other hand, is a noun i.e. the thing, 
the proposition.  The notion of the offering as a set of ‘frozen’ value creating activities is 
also consistent with concepts such as value drivers (Ng et al., 2013), the ‘value system’ 
(Moller, 2006, Moller and Torronen, 2003) and usage processes (Macdonald et al., 
2011b). All these concepts suggest value is co-created in a set of customer use 
processes and therefore the value proposition of the provider should include the firm’s 
resources offered towards the co-creation of these activities. As Moran and Ghoshal 
(1999: pp.409) put it, “it is not resources per se, but the ability to access, deploy, 
exchange, and combine them that lies at the heart of value creation”.  
 
Literature has proposed a number of frameworks on how value propositions should be 
developed for reciprocity across stakeholders. Both Frow and Payne (2011) and 
Ballantyne et al. (2011a) use the six markets stakeholder model (Payne et al., 2005) to 
explore value propositions from a stakeholder perspective. Frow and Payne (2011) 
propose an iterative planning framework, consisting of five steps, to alignment value 
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proposed across a stakeholder network: (1) identify stakeholders; (2) determine core 
values; (3) facilitate dialogue and knowledge sharing; (4) identify value co-creation 
opportunities; (5) co-create stakeholders value propositions. While Frow and Payne 
(2011) focus on aligning propositions across a network of stakeholders, Ballantyne et 
al. (2011a)  focus on value propositions as reciprocal. Principally, they contend a value 
proposition can be crafted in advance by any initiator, which becomes a starting point 
for dialogue and negotiation towards propositional agreement. The offering itself, they 
argue, can be described in terms of perceived benefits or reduced costs; should be 
transparent about to whom value should flow and how; and be perceived as a fair 
exchange of value.  
 
Finally, literature has discussed the role of value in use in value propositions. It is 
generally agreed that the customer includes some estimate of value-in-use in their 
perceived exchange value for an offering (e.g. Ballantyne and Varey, 2006, Lusch et 
al., 2007). However, current literature does not address how value of an offering could 
be conceptualised at the point of choice, even if it is phenomenologically experienced 
at the point of consumption. One study which has looked to address this gap, is 
Kowalkowski (2011). In a conceptual argument based on B2B examples, Kowalkowski 
(2011) debates the emphasis of value-in-exchange and value-in-use in value 
propositions, developing four guiding principles for developing value propositions: 
(1) Value propositions with an emphasis on value-in-use are more likely to address 
the needs of multiple evaluators than those with an emphasis on value-in-
exchange. 
(2) The relative emphasis on value-in-use and value-in-exchange will normally 
change over time during the sales process.  
(3) The discrepancy between value-in-exchange and value-in-use is lower for 
offerings in which value-in-exchange manifests itself as continuous financial 
feedback linked to value creation for customers than for other types of offerings.  
(4) The closer the relationship between customer and provider, the more the 
emphasis of the value proposition can be placed on value-in-use. 
 
It is important to note that, under SDL, the exchange between parties is not limited to 
the purchase transaction. Purchase transactions are just one important type of 
interaction, or exchange, within a range of interactions, and by extension, within a 
relationship. The time-logic of exchange in SDL is open ended from ‘presale service to 
post-sale service and beyond’ (Ballantyne et al., 2011a: pp.207). This opens up 
marketing exchange to include a variety of interactions, which need to be considered in 
reciprocal value propositions. This is a view shared by the CDL (e.g. Gronroos and 
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Voima, 2013). Ballantyne et al (2011: p. 208) suggest evaluation of interactions 
involves three connected stages, of which the value proposition is one that effects and 
is affected by the others:  
(1) Value proposition: an evaluation of efficacy of specific interactive episodes in 
the development of reciprocal value propositions between key actors;  
(2) Resource integration: an evaluation of specific integrative network linkages, for 
example, from procurement to customer delivery to ongoing service;  
(3) Value-in-use: an evaluation of the value of goods and other resources 
integrated by a counterpart into their own value creating processes.  
 
In evidence of this, Moller (2006) argues that resource integration, and the level of 
complexity therein, effects evaluation of the value proposition. As relational complexity 
in resource integration increases, it becomes increasingly difficult not only for the buyer 
to assess in advance the value in use potential of a supplier but involves a similar 
problem for the supplier in terms of evaluating a buyer's potential value. This is 
because the value proposition at purchase and resource integration at use is separated 
by time and space. This separation creates buyer uncertainty about the future state, or 
context, of use (state uncertainty) and how resource integration will perform in those 
states (service attribute uncertainty) (Shugan and Xie, 2000). Shugan and Xie (2000) 
suggest that while state uncertainty will continue over time, uncertainty over the service 
(or resource integration) may be resolved through repeat use or interaction. This 
suggests that as buyer and supplier interact over time they become more certain about 
the outcome of future resource integration because they develop an experience base. 
It should be noted here that increased certainty does not necessarily equate to a 
reduced risk – that would depend on the quality and outcome of past interactions.  
 
Value Co-creation 
Consistent with Ballantyne et al. (2011a), current understanding of value creation is 
that which occurs through consumption interactions i.e. acts, processes and practices 
that occur in the use and experience of an offering in context (Warde, 2005). It realises 
both the firm’s and customer’s value propositions in context to create value. In order to 
do so, SDL proposes that actors use and integrate operand and operant resources, 
often in partnership with other entities, termed as resource integration. This builds upon 
on the research of many others exploring how actors co-create value together in 
service, with various emphases on relationships (Vargo, 2009a, Christopher et al., 
2004, Gronroos, 2000) and interactions (Kumar and Ramani, 2006) over the lifetime of 
consumers (Rust and Oliver, 2000).  
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Operand resources are typically tangible resources, including economic resources 
goods/materials, such as natural resources, that require some action on them to create 
value. Operant resources, on the other hand, are typically intangible resources, such 
as knowledge and skills, and cultural and social resources that are capable of acting on 
operand and other operant resources to create value (Vargo and Lusch, 2004). Each 
party has the ability to access resources from their own system and from other parties 
through exchange. These systems include internal (e.g. own, employees), private (e.g. 
friends, stockholders), and market-facing (e.g. suppliers, other economic exchanges) 
systems and resources (Vargo et al., 2008).  Actors integrate operand and operant 
resources made available to them by various given providers, through service 
provision, with their own personal resources in the context of their own lives, to co-
create value. Arnould et al. (2006) go further to say that the configuration of an actor’s 
operant resources, their family relationships, commercial relationships, brand 
communities, imaginations, knowledge, skills and physical powers influences how they 
will employ their operant resources.  
 
These resource systems are thought to be deployed and integrated in the use 
experience through value-creating processes or resource integration. Payne et al. 
(2008) describe processes in this context as the procedures, tasks, mechanisms, 
activities and interactions which support the co-creation of value, and further contend 
that both the customer and the company systems have these value-creating processes 
and practices. The practices and processes of both systems are thought to come 
together in joint interaction or encounter interactions (Payne et al., 2008, Gronroos and 
Ravald, 2009). An interaction is defined as a situation in which the parties are involved 
in each other’s practices (Gronroos and Ravald, 2011, Echeverri and Skalen, 2011). An 
interaction can be physical, virtual, or mental contact and be direct or indirect 
(Gronroos and Voima, 2013). A direct interaction refers to a process by which the 
customer’s and firm’s resources interact through an active and ongoing coordinated, 
dialogical process. Indirect interaction refers to situations in which the customer uses or 
consumes resources that are outputs of the firm’s processes, such as a product 
provided by a firm, and thereby interacts with this resource. This is akin to SDL’s direct 
and indirect service provision, where resources, skills and competencies are applied 
either directly or indirectly to a customer’s value creating processes.  Interactions may 
exist at varying levels of complexity and it is argued that such practices and processes 
are the ones that need to be managed in order to achieve successful co-creation 
outcomes (Payne et al., 2008). 
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It has been suggested that co-creating contexts may present opportunities for firms to 
propose offerings that enable better outcomes for customers (e.g. Payne et al., 2008, 
Prahalad and Ramaswamy, 2004, Gronroos and Ravald, 2009). Payne et al. (2008) go 
as far as to suggest that the firm, through the development of interactions, may create 
opportunities to engage itself with customers’ work and influence their realisation 
practices/processes and therefore the value emerging from these practices/processes. 
Literature has suggested that service systems for co-creation may not always result in 
the best outcomes and in some cases, may even result in benefits that are lower than 
what was expected or proposed (Yip, 2012). For example, some authors have implied 
that while firms and consumers are able to co-create value, they are also capable of 
co-destroying value (Echeverri and Skalen, 2011, Ple and Caceres, 2010). Whilst it is 
arguable whether value that has not been realised can be destroyed, it is reasonable to 
suggest that expected or proposed value may result in negative value if the resources 
and processes for co-creation between systems are not compatible or aligned. 
Prahalad and Ramaswamy (2004) present the ‘DART’ model, highlighting Dialogue, 
Access, Risk assessment and Transparency between customer and organisation 
systems as important building blocks towards a firm understanding how value might be 
co-created. In this model, it is suggested that co-creation means interactivity, 
engagement, and equal propensity to act from both systems.  
 
Karpen et al. (2012) suggest that a Service-Dominant Orientation (SDO), based on 
SDL, can function as a source of competitive advantage though creating superior value 
in conjunction with— rather than for—customers. From this perspective, the argue 
strategy is about making choices in terms of how to best facilitate and enhance value 
co-creation for mutual and long-term betterment. Based on an academic literature 
review and interview process, they propose six strategic capabilities that constitute a 
SDO or co-creation capability (see Table 8).  
 
Table 8 - Six strategic capabilities of a SDO 
Source: After Karpen et al. (2012) 
1 Individuated 
interaction 
capability. 
An organization’s ability to understand the resource 
integration processes, contexts, and desired outcomes of 
individual customers and other value network partners. 
2 Relational 
interaction 
capability. 
An organization’s ability to enhance the connection of social 
and emotional links with customers and other value network 
partners. 
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3 Ethical interaction 
capability. 
An organization’s ability to act in a fair and non-opportunistic 
way toward its customers and other value network partners. 
4 Empowered 
interaction 
capability. 
An organization’s ability to enable its customers and other 
value network partners to shape the nature and content of 
exchange. 
5 Developmental 
interaction 
capability. 
An organization’s ability to assist customers and other value 
network partners’ knowledge and competence development. 
6 Concerted 
interaction 
capability. 
An organization’s ability to facilitate coordinated and 
integrated service processes with customers and value 
network partners. 
 
In any discussion of co-creation it is important to distinguish between co-creation of 
value and co-production. Both SDL and CDL distinguish between the co-creation of 
value in use and coproduction of an offering. Under a SDL perspective co-production is 
the customer’s involvement in the creation of the company’s offering. Value co-creation 
in contrast, is the customer realisation of the offering to obtain value-in-use (Ng et al., 
2010). SDL argues that whilst customers are always co-creators of value in use 
contexts, they may not always be co-producers of the firm’s offering. Essentially, value 
co-creation dictates that both the firm and the customer are active in the creation of 
value – the former through its value propositions and latter through its collaborative 
experience of the firm’s propositions. Consequently, co-production could be nested 
within co-creation (Vargo and Lusch, 2008b). In this respect, Vargo and Lusch propose 
that rather than viewing value as created by a single actor, value is created as the joint 
integration of resources by the multiple actors associated with an exchange (Chandler 
and Vargo, 2011). CDL also argues that developing, designing, manufacturing and 
delivering, or in other words production, and value creation are not the same thing but 
are part of the entire process of value generation (Gronroos, 2011). Gronroos (2011) 
argues that production processes take place in the supplier’s sphere and value creation 
processes (value in use) take place in the customer’s sphere, they are separate 
processes that get intertwined under certain circumstances. In isolation from each 
other, the supplier facilitates the creation of value in use, and the customer as sole 
value creator creates value-in-use. When interaction between the production and value 
creation processes do occur it can be viewed from two perspectives. From a production 
perspective these interactions are joint production processes, in which the customer as 
co-producer participates with the supplier. From the value creation perspective 
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interactions are joint value creation processes, in which the supplier as co-creator of 
value participates with the customer and influences the emergence of value-in-use 
(Gronroos, 2011). Both views agree on the difference between co-creation of value in 
use and co-production of the providers offering. However, CDL refocuses the argument 
to state that not only are customers not always co-producers, firms are not always co-
creators of value. SDL would argue that value creation happens within the resource 
system of the customer and will include resources provided by a provider, even if that 
interaction is not direct and therefore value is created as the joint integration of 
resources by the multiple actors associated with an exchange (Chandler and Vargo, 
2011). 
 
2.3.4 The Value Gap 
The concept of value has been discussed for centuries with various nuanced 
meanings. Adam Smith (1904 [1776]) dealt extensively with value in The Wealth of 
Nations. Using Smith’s work as a foundation, the economic philosophers and economic 
scientists who followed him made value, under the rubric of “utility”, the cornerstone of 
economic thought. This continues to underpin contemporary business thought, 
including the various disciplines. In marketing, much of the early discussion centred on 
the kind of utility contributed by marketers and Alderson (1957) and Beckman (1957) 
later debated its meaning. More recently, Holbrook (1999) has written extensively 
about value as a focal concept and Vargo and Lusch (2004), 2008b) have made a shift 
from the primacy of “value-in-exchange” to “value-in-use”, a core transition in service-
dominant logic. The American Marketing Association has also made value (creation 
and delivery) the central concept in its last two definitions of marketing, replacing the 
“product” as the object of exchange2. 
 
This review categorizes various theoretical literatures in management, marketing and 
economics into six themes of value understanding as; utility, economic worth, 
perceived satisfaction, net benefit, means end and phenomenological experience. In so 
doing, illustrating implicit philosophical and chronological assumptions and their 
potential limitations for capturing the full and dynamic nature of value creation. The 
SDL view of value creation is then reviewed and presented.  Integrating and 
consolidating philosophical, economic and management literature, SDL views value as 
that which is co-created in the phenomenological experience of the beneficiary (i.e. the 
customer). Value is derived and determined by the beneficiary through engagement in 
                                               
2Current definition at 
http://www.marketingpower.com/AboutAMA/Pages/DefinitionofMarketing.aspxand previous 
defintionhttp://www.marketingpower.com/_layouts/Dictionary.aspx?dLetter=M 
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the process of acquisition, usage, and disposal of provider offerings (Holbrook, 1987). 
The offering, in this view, is the direct or indirect (i.e. through a product) application of 
provider resources, skills and competencies to the value creating activities of the 
beneficiary. Therefore, in SDL, and indeed across B2B marketing more generally, 
exchange between customer and provider is more than just the purchase transaction. 
The purchase is just one important interaction within a relationship that spans from 
‘pre-sale to post sale and beyond’ (Ballantyne and Varey, 2006: pp.207, Ballantyne et 
al., 2011a).  As a result, marketing, in terms of directing the firm to propose and co-
create value to customers, must fully understand the value-creating system of 
proposition, offering, use, context and resources. 
 
The evaluation of interactions in this value-creating system, by both customer and 
provider, involves three connected stages; the value proposition, the resource 
integration and value-in-use (Ballantyne et al., 2011a). This implies that the act of and 
evaluation of the proposition, and as consequence the offering, is related to an 
expectation of resource integration in and outcome of the use experience. This 
relationship has been discussed by several authors but not yet extensively empirically 
explored (e.g. Moller, 2006, Kowalkowski, 2011, Ballantyne et al., 2011a). This has led 
to authors such as Frow and Payne (2011: pp.236) calling for both ‘qualitative and 
quantitative data to support normative perspectives on value propositions’ under SDL.  
 
2.4 Summary and Research Objective 
Before building definitive research questions on the gaps identified in servitization 
(section 2.2.6) and in value (section 2.3.4) specifically, we first reflect back to the 
introduction (section 2.1) and take a more holistic view of this chapter in order that we 
can set out an overarching research objective for contribution to thinking in B2B 
markets and marketing. 
 
‘Marketing is the exchange which takes place between consuming groups and 
supplying groups’ (Alderson, 1957: pp.15). In its last two definitions of marketing the 
American Marketing Association has replaced the “product” as the object of exchange 
with value (creation and delivery) as the central concept3. In view of this, marketing 
may be considered as the study of the exchange of resources for the creation of value. 
In a B2B context the study is of inter-enterprise exchange, this is as opposed to 
enterprise to individual exchange in a B2C context. Inter-enterprise exchange has been 
                                               
3Current definition at 
http://www.marketingpower.com/AboutAMA/Pages/DefinitionofMarketing.aspxand previous 
defintionhttp://www.marketingpower.com/_layouts/Dictionary.aspx?dLetter=M 
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shown to account for much of the industrialised nations’ economic activity and growth 
(LaPlaca and Katrichis, 2009) and is characterised by variable and derived demand, 
complex buying process and collaboration and partnership between buyer and seller 
over the development, supply and support of products and services (Fill and Fill, 2005). 
As a consequence of these characteristics, and through an emphasis on customer 
value (e.g. Lindgreen and Wynstra, 2005), value in relationships (e.g. Ulaga and 
Eggert, 2006) and buyer-seller interaction (e.g. Hakansson, 1982), B2B marketing has 
propagated two important shifts in understanding exchange phenomena. First, shifting 
the unit of analysis of market exchanges from physical products to understanding the 
process of value creation within the exchange, in particular emphasizing the 
collaborative process of co-creation between parties (Ballantyne and Varey, 2006, 
Vargo and Lusch, 2008a). Second, and in so doing, shifting the focus of exchange 
between parties from the purchase transaction as an isolated event to understanding 
exchange as open-ended interactions over a relationship from ‘pre-sale to post-sale 
service and beyond’ (Ballantyne et al., 2011a: pp.207). As shown in this chapter, 
nowhere are these shifts more evident than in the B2B context of servitization where 
the business models of manufacturers depend on the need to develop collaborations 
and partnerships with customers, and as a consequence, scholars have been able to 
document a transition from transactional to relational exchange (e.g. Penttinen and 
Palmer, 2007, Oliva and Kallenberg, 2003). As Ballantyne and Varey (2006: pp.337) 
note ‘at the macro level, these (relational) activities impact one another with the 
consequences felt across time and place. At the micro level, this means marketing 
exchange is no longer transaction bound, indeed it never really was. At macro or micro 
levels, marketing exchange can be viewed as an open-ended process where 
interactions with customers occur across time and place, as enactments of the 
exchange process.’ Further, they comment that these interactions can be understood 
as part of a relationship development process, a process in which value of an inter-
enterprise exchange relationship is ultimately determined through the experience of 
interacting together over time. In the context of servitization, this is illustrated in the 
models of Holmström et al. (2010) and Moller (2006) which imply that positive 
experiences in one level of service are required before the level of interaction within the 
customer’s process can increase. 
 
While the pre-sale activities of buying (i.e. purchase transaction) and post-sale 
activities of use (i.e. consumption) impact and connect with one another, they are 
separated by time (Shugan and Xie, 2000) and judged in two time-place forms 
(Ballantyne and Varey, 2006). Exchange value being one kind of judgment of 
desirability and preference, separate from use value (Ballantyne and Varey, 2006). In 
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marketing, it is important to distinguish between the two, not least because their 
separation creates uncertainty at purchase about future value created in use (Shugan 
and Xie, 2000), but it is also important to understand how they are interconnected. 
Traditionally the interconnection between these two judgements of value has been 
through concepts such as utility and satisfaction: utility as a proxy for use value in the 
judgement of value at purchase and perceived satisfaction as a post-sale judgment of 
whether the ‘utility’ received meets that which was expected at purchase. Further, 
satisfaction has been linked to re-purchase intention (e.g. Patterson and Spreng, 1997, 
Bitner, 1990) and therefore links post-sale judgments of value to future and continued 
exchange transactions. Likewise, relationship quality (i.e. trust and commitment) has 
been linked to re-purchase intention (e.g. Rauyruen and Miller, 2007). However, 
relationship quality captures outcomes of collaborative exchange relationship, rather 
than characteristics of the exchange itself (Bastl et al., 2012) and as discussed both 
utility and satisfaction have certain limitations in capturing the full nature of how and 
why value is created and judged. In particular, they make implicit assumptions about 
the firm’s ability to (within limits) control the value, or goodness, of the offering at 
consumption. As a result, existing literature does not fully capture the mutual 
dependency between customer and provider in achieving goodness of the offering at 
consumption, or indeed how it effects the exchange transaction. As such, in the context 
of inter-enterprise exchange and as a reflection of the gaps identified in the 
servitization and value literature, the research objective of this thesis is to explore 
how customer judgement of a provider’s value proposition is affected by future 
customer-provider collaboration in the creation of value in use. In other words, 
how the perceived ‘goodness’ of the offering pre-sale is affected by future customer-
provider collaboration in realizing ‘goodness’ of the offering post-sale. 
 
Drawing on the literature set out in this review, two studies are now developed based 
on this research objective. In summary, and put simply, the first study seeks to explore 
customer preference for provider offerings characterised by customer-provider 
collaboration in delivering the offering; in this case, PSS offerings in the context of B2B 
capital equipment markets. Building on this, the second study seeks to explore how 
customer-provider co-productive ability (co-capability) to deliver the offering affects re-
purchase intention. Thus, while marketing literature identifies a relationship between 
post-sale judgements of ‘goodness’ (i.e. satisfaction with an offering) and intention to 
purchase. This thesis contributes by further examining how intention to purchase is 
affected by customer-provider collaboration in realizing ‘goodness’ of the offering post-
sale, i.e. in use. In so doing, we also build on conceptual arguments in SDL by 
Ballantyne et al. (2011a) and Kowalkowski (2011), empirically identifying a connection 
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between the value proposition phase, where value is judged, and the resource 
integration phase, where value is created. 
  
This section has taken a holistic view of B2B marketing literature, and the contribution 
of value and servitization therein, to propose an overarching research objective for 
contribution to thinking in B2B markets and marketing. What is more, we introduce the 
two proceeding empirical studies, presented in chapters 3 and 4, within this frame. 
Each study, in supporting the overarching objective, draw in more detail on the specific 
gaps identified within sections 2.2.6 and 2.3.4 to pinpoint definitive research questions. 
In so doing, we make tentative claims regarding contribution back to these two 
streams. In chapter 5, within our discussion of theoretical and managerial implications 
and conclusions, we reflect back not only on contributions to literature in servitization 
and understanding of value but also to the research objective identified here. 
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Chapter 3: Study One –Value Propositions of PSS 
This chapter presents the first empirical study of the thesis. In addressing the research 
objective raised in section 2.4, its aim is to enhance our understanding of the value 
proposition and it’s evaluation by the customer in the context of PSS i.e. in offerings 
characterised by customer-provider collaboration in delivering the offering post-sale. It 
is arranged as follows: First, we develop a conceptual argument and research 
questions from gaps identified in literature sections 2.2.6 and 2.3.4; we then describe 
and justify the methodology followed to address the research questions proposed; 
Next, analysis and findings of the research are presented; before finally,  discussing 
their contribution within the context of the literature. 
 
3.1 Conceptual Development and Research Questions 
The research question for the first study of this thesis is derived from the research 
objective set out in section 2.4 and raised from gaps in knowledge within two sub-sets 
of B2B and marketing literature; servitization and customer value. In both streams, 
gaps have been identified in current understanding of value propositions.  Furthermore, 
the two streams draw on each other as a mechanism through which to address these 
gaps. Specifically, servitization researchers recognize SDL as an avenue through 
which to better understand the phenomenon and the shift in value proposition it 
presents, particularly from a customer perspective (e.g. Windahl and Lakemond, 2010, 
Pawar et al., 2009, Kowalkowski, 2011). Similarly, SDL literature on value propositions 
views the offerings in servitization contexts as presenting unique opportunities through 
which to develop empirical research on SDL (e.g. Ballantyne et al., 2011a, Cova and 
Salle, 2008, Kowalkowski, 2011). This is because offerings within servitization are 
linked to increased levels of resource integration and co-creation in the customer’s 
value creating processes (Ballantyne et al., 2011a, Cova and Salle, 2008) 
 
Within the servitization literature, the review uncovered knowledge gaps in 
understanding of the phenomenon from a customer perspective. For the customer, 
servitization represents a change in the provider’s value proposition (i.e. offering). This 
results in a decision on whether to retain value creating, or usage, processes in-house 
or whether to outsource activity to a provider and therefore engage them in those 
processes. As demonstrated by the review, this side of the buyer-seller exchange dyad 
is much less well understood than the provider perspective. In particular, there is 
arguably little understanding of the perceived value for the customer of deciding 
to outsource and engage the provider in their value creating activity.  
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Whilst it is clear that servitization literature does aim to rest on a foundation of what a 
customer values through its focus on fulfilling a customer need or problem (e.g. Wise 
and Baumgartner, 1999, Foote et al., 2001, Stremersch et al., 2001). These 
foundations are built on customer value as utility and debatably therefore do not fully 
capture the nature of the offering’s value to the customer. This is evident through such 
descriptions of value as ‘solving a customer’s problems’ (Sawhney, 2006) and 
‘satisfying customer needs’ (Tuli et al., 2007).  As discussed in the review of value 
literature, a utility conceptualization of value is limited in its ability to capture the true 
nature of value creation. It implies a passive customer whose main role is the 
evaluation and consumption of the offering’s benefits i.e. its utility (Gronroos and 
Voima, 2013). This is equivalent to a GDL view of value. Given the limitations of a 
GDL, the use of SDL as an alternative lens through which to explore the value of 
PSS has been called for (e.g. Macdonald et al., 2011b, Kowalkowski 2010, Jacob and 
Ulaga, 2008, Vargo and Lusch, 2008a) 
 
SDL integrates and consolidates philosophical, economic and management literature 
on value. In so doing, it provides a conceptualisation that addresses many of the 
limitations identified in the review. SDL views value as that which is co-created in the 
phenomenological experience of the beneficiary (i.e. the customer). Through SDL, 
value is derived and determined by the beneficiary through engagement in the process 
of acquisition, usage, and disposal of provider offerings (Holbrook, 1987). The offering, 
in this view, is the direct or indirect (i.e. through a product) application of provider 
resources, skills and competencies to the value creating activities of the beneficiary. 
Cova and Salle (2008) make the case that existing approaches in the servitization 
literature, like Tuli et al.’s (2007) relational processes, mobilize some of the SDL 
principles such as co-creation of value with the customer and integration of the supply 
network skills. On the other hand, they still largely neglect the customer’s 
evaluation and realisation of the offering (Cova and Salle, 2008).  
 
The first study of this thesis seeks to provide further insight into value propositions 
within the context of servitization through the perspective of a SDL, the first question 
raised is thus:  
RQ1 (a): What value-creating activities comprise product-service system value 
propositions?  
As suggested, the identification of the value proposition draws on the general 
understanding within SDL literature in which the value proposition, or offering, is 
considered as a set of ‘frozen activities’ (Kowalkowski, 2011). These activities 
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represent ‘customer usage processes’ in which value in use is co-created (Macdonald 
et al., 2011b). These are termed Value–Creating Activities (VCA) for the purpose of this 
thesis as they represent activities, which as part of the customer’s value-creating 
system, could be carried out by the customer if retained in-house or in collaboration 
with the provider if outsourced as part of the offering. It is also worthwhile noting that 
we use the term value proposition here to define the offering, rather than the process or 
act of proposing.  
 
In contrast to a SDL view, a GDL view emphasises the exchange of ‘output units’ 
(Chandler and Vargo, 2011). Therefore, the value proposition consists of output units 
‘owned by the firm’ and seen as having ‘sell-ability’. This is the prevailing view and 
therefore is consistent with description of goods, services and resources in PSS 
contracts. For example, a GDL view of the value proposition may be a bundle of output 
units consisting of time, material and information.  For illustration, an example of a GDL 
view of the value proposition based on analysis of the case in study one is provided in 
Appendix B. It is important to emphasise that both SDL and GDL represent divergent 
perspectives of the same phenomenon, they simply represent alternative views that 
create a different focus and insight.  
 
Identifying the VCAs which constitute the value proposition of the provider, first of all 
contributes to literature on servitization by viewing the offering through a SDL. It further 
contributes to SDL by providing an empirical exploration of the concept. SDL literature 
has called for both qualitative and quantitative data to support normative perspectives 
on value propositions (Frow and Payne, 2011). It has also suggested this could be 
examined through market segment-specific value propositions (Ballantyne et al., 
2011a). Given PSS offerings are felt to present unique opportunities to explore SDL 
and capital equipment is a primary example of PSS, this thesis proposes that the value 
proposition of an OEM in the capital equipment market represents an exemplar context 
in which to explore the questions raised. 
 
In addition, identifying the value proposition of the provider in terms of its component 
VCA’s supports further investigation of a customer perspective of PSS value 
proposition. In this respect, the first study investigates customer preference for 
outsourcing VCAs to the provider. In so doing, we explore the customer’s desire 
for the provider’s participation in their value-creating system.  As such, the 
following question is raised: 
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RQ1(b): What is customer preference for provider provision of the value-creating 
activities? 
Highlighted in section 2.2.6 was the recommendation by Macdonald et al. (2011b) to 
assess value-in-use through consideration of: (1) the role of the customer's usage 
process in value creation; (2) the extent to which the customer's intended outcomes are 
achieved—that is, the customer's value-in-use; and (3) the role of the supplier– 
customer relationship in defining what the supplier's contribution is to be, including the 
supplier's support for the customer's own usage processes. RQ1(a) identifies the 
customer’s usage processes in value creation, and how the value proposition 
represents the provider contribution towards those processes. RQ1(b) investigates the 
extent to which customers desire provider contribution in these activities. Therefore, we 
provide insight in to the value proposition from a SDL and through a perspective of 
value in use. 
 
In summary, in answering the research questions posed we aim to identify the VCAs in 
PSS. Thus, providing empirical evidence for value propositions under a SDL and 
addressing the call by Frow and Payne (2011: pp.236), as well as addressing calls for 
research into understanding value propositions from a customer perspective in the 
servitization literature.  
 
3.2 Research Methodology  
Chapter 2 generally, and section 3.1 more specifically, reveal a number of gaps in the 
literature which serve as a basis for developing the research questions that form the 
focus of this study. This section describes and justifies the methodology followed to 
address the research questions proposed. It aims to provide assurance that 
appropriate methods and techniques were used throughout the research. 
 
A paradigm is the interpretive framework or the beliefs that guide research. At its 
foundation there are three vital elements: ontology, epistemology, and methodology 
(Denzin and Lincoln, 1994). Ontology refers to basic assumptions about reality, 
epistemology entails the nature and origin of knowledge and asks how we know what 
we know, and methodology is the study of the epistemological assumptions implicit in 
specific methods (Tronvoll et al., 2011a). In this thesis a broad interpretation of the 
research methodology concept is taken, which encompasses both the research 
paradigm and the research design. In other words, this section is concerned with the 
philosophical perspective of the research in terms of ontological and epistemological 
assumptions (i.e. research paradigm) and with the specific methods and techniques 
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employed in the research (i.e. research design). In sum, describing the methodology by 
which this thesis views and acquires knowledge on the phenomenon studied. 
 
The research onion, illustrated in Figure 5, depicts the entire spectrum of philosophical 
themes and methodological issues that have to be taken into account when 
contemplating a research project. Saunders et al. (2003) recommend that all themes 
and issues are addressed by gradually examining the different layers that constitute the 
research onion, from embracing a research paradigm to selecting appropriate research 
methods. This is important since positioning the research philosophy directly influences 
research design choices.  
 
Figure 5 - Research onion  
Source: Saunders et al. (2003) 
 
 
The next section of this chapter discusses the possible philosophical orientations that 
can be followed to approach a scientific field of study. In addition, it positions the 
present research within the critical realist paradigm and aligns this with the debate on 
philosophy in marketing. 
 
3.2.1 Research Philosophy 
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Discussion of the major research paradigms 
In order to design and conduct research in a rigorous manner it is vital to start with an 
adequate understanding of the paradigm that underpins the research. Guba and 
Lincoln (1994) state that when conducting research the choice of method should be 
secondary to the choice of a research paradigm because the latter should influence the 
researcher’s methodological choices. Consequently, it is vital to understand a 
researcher’s paradigm in order to understand its influence on both the research design 
and its outcomes. Ontology refers to the researcher’s basic assumptions about the 
form and nature of reality while epistemology relates to the nature, source, and limits of 
knowledge (Bryman and Bell, 2007). Each of these is now discussed in terms of the 
possible philosophical orientations. 
 
Ontology 
Ontology relates to the question of whether an objective reality exists or whether reality 
is built from the perceptions and actions of social entities. As such an ontological 
viewpoint represents a researcher’s perspective on the type of reality that exists, what 
that reality looks like, which entities exist within the reality, and how these entities 
interact. Whether or not reality is objective or whether it is built from the perception and 
action of entities are referred to as claims of objectivism and constructivism 
respectively (Bryman and Bell, 2007). Objectivism is an ontological position that 
asserts that social phenomena and their meanings have an existence that is 
independent of social actors.  Whereas, constructivism asserts social phenomena and 
their meanings are produced through social interaction and are continually being 
revised. Burrell and Morgan (1979, in Johnson and Duberley, 2000) refer to the meta-
theoretical assumptions for social science inherent in these viewpoints. Realism is the 
assumption of an objective ontology; realism presumes that social and organizational 
reality exists independently of human consciousness and cognition. Nominalism, which 
is also referred to as relativism, is the assumption of a constructivist ontology, 
presuming that reality is simply a product of our minds – a projection of our 
consciousness and cognition with no independent status. As a result, ontology cannot 
be divorced from research because these ontological assumptions will feed into the 
way research is conducted and questions are formulated (Bryman and Bell, 2007). 
 
Epistemology 
Where ontology reflects the nature of reality, epistemology explicates the relationship 
between research and reality (Guba and Lincoln, 1994). In other words, epistemology 
addresses how we perceive the world and raises questions about both how we 
understand it and how we communicate this knowledge to others (Burrell and Morgan, 
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1979). And therefore relates to the question of what is (or should be) regarded as 
acceptable knowledge in a discipline.  
 
As depicted in the research onion, positivism and interpretivism appear to be the two 
major, opposed paradigms that may be followed to conduct scientific research 
(Saunders et al., 2003). Realism, as depicted, is often considered a paradigmatic 
middle-ground (Schurr, 2007). Since epistemology is often related to different 
ontological and epistemological assumptions, it too will feed into the way research is 
conducted and questions are formulated (Easterby-Smith et al., 2002).  
 
Positivism 
Positivism is often linked to objectivist ontology where phenomena are assumed to 
exist independently of the context and of the observer and the aim of research is to 
describe, explain, and predict these phenomena (Meredith, 1998). Essentially, a 
positivist epistemology considers that the researcher and the phenomenon are 
separate and the phenomenon does not change as it is being observed. According to 
Bryman and Bell (2007: pp.16-17), social scientists who follow principles from 
positivism apply the methods of natural sciences to the study of social reality, the 
principles they follow are; (1) only observable phenomena and hence knowledge 
confirmed by the senses can be genuinely be warranted as knowledge; (2) The 
purpose of theory is to generate hypotheses that can be tested and that will thereby 
allow explanations of law to be assessed (principle of deductivism); Knowledge is 
arrived at through the gathering of facts that provide the basis for laws (the principle of 
inductivism); (4) science must (and presumably can) be conducted in a way that is 
value free (objective); (5) there is a clear distinction between scientific and normative 
statements and the belief that the former is the true domain of the scientist.  
 
Interpretivism 
Interpretivism is given to the contrasting epistemological position to positivism. Unlike 
positivism, interpretivists argue that the principles of the natural sciences do not apply 
to social reality.  Interpretivism views social science – people and their institutions – as 
fundamentally different from the natural sciences because social reality has a meaning 
for humans and therefore human action is meaningful (Bryman and Bell, 2007). The 
aim of research then is to interpret human actions and the social world from the point of 
view. Interpretivism as a broad epistemological position is linked to hermeneutics, 
phenomenology and social interactionism (Bryman and Bell, 2007). Where positivism 
seeks to explain social behaviour, hermeneutics and interpretivism more generally 
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reflects an understanding of social behaviour (Bryman and Bell, 2007). 
Phenomenology can be defined as “a theoretical point of view that advocates the study 
of direct experience taken at face value; and one which sees behaviours as determined 
by the phenomena of experience” (Cohen and Manion, 1987, in Remenyi et al., 1998). 
Therefore, for both hermeneutics and phenomenology, emphasis is placed upon social 
action as being meaningful to actors and therefore needing to be interpreted from their 
point of view (Bryman and Bell, 2007). This is also a canon of symbolic interactionism 
which argues that interaction takes place in such a way that the individual is continually 
interpreting the symbolic meaning of his or her environment and acts on the basis of 
this meaning (Bryman and Bell, 2007). Given the tenets of interpretivism it is often 
linked to constructivist ontology with relativist assumptions. 
 
Realism 
As already suggested, while some have suggested realism is a paradigmatic middle-
ground (e.g. Schurr, 2007); others argue it is simply another form of positivism (e.g. 
Charmaz, 2002). The proponents of this latter viewpoint base this argument on two 
principles of positivism, which realism shares. First, that there is an external reality to 
which scientists direct their attention (objective ontology) and secondly, the natural and 
social sciences can apply the same approach to the collection of data. Most of the 
criticism of realism is directed at empirical realism (Bryman and Bell, 2007). Empirical 
realism asserts that, through the use of appropriate methods, reality can be 
understood. Critical realism, however, does not share this assertion.  Whereas 
empirical realists take the view that a researcher’s conceptualization of reality actually 
directly reflects that reality (i.e. it can be directly observed), critical realists argue that a 
researcher’s conceptualization is just a way of knowing that reality (Bryman and Bell, 
2007). 
 
Johnson and Duberley (2000: 149-156) make the case that critical realism is both anti-
positivist and anti-relativist. Perhaps indicating why it is considered a middle ground. In 
making this case they draw on Bhaskar (1975, 1989) to describe the key elements of 
critical realism. Bhaskar (1975, 1989) differentiates between ‘intransitive objects of 
scientific enquiry’ that exist and act independently of their identification in human 
knowledge and the ‘transitive’, socially constructed, dimension that allows us to make 
sense of our worlds. According to Bhaskar the products of science are always 
transitive, but are about an intransitive object. In other words, there is an objective 
reality but our knowledge of it is always socially constructed and therefore may not be 
directly observable. As a result, refuting a positivist epistemology that only observable 
phenomena can be genuinely warranted as knowledge. Johnson and Duberley (2000), 
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through Bhaskar, make the case that critical realism is also anti-relativist. Bhaskar 
refers to two principles of relativism; epistemic and judgmental. The first principle is that 
reality is always socially constructed (epistemic relativism) and the second is that there 
are no grounds for preferring one knowledge claim, or social reality, to another 
(judgmental relativism). Judgmental relativism is likened to incommensurability of 
meaning. In other words, epistemic relativism leads to the creation of different realities 
and there is no common ground for preferring one knowledge claim, or social reality, to 
another. While Bhaskar accepts the first principle of relativism, he rejects the second. 
Firstly because doing so he believes deprives us of any basis for an informed 
evaluation of science, and secondly, because through a common ‘referent’ (object to 
which the theory speaks to) it is possible to choose between theories based on how 
much of the common referent they can explain. Therefore, while critical realism accepts 
the first principle of relativism that all knowledge is the outcome of social construction. 
This does not necessarily lead to subjectivist ontology, things that cannot be measured 
or observed via our senses, to a critical realist may still be real (Johnson and Duberley, 
2000).  
 
In drawing on Bhaskar (1975, 1989), Johnson and Duberley (2000: pp.154)  sum up 
the key aspects of Bhaskar’s critical realism as: 
1. Critical realists emphasize a metaphysical (i.e. realist) ontology, which 
states that social and natural reality consist of intransitive entities which 
exist independently of our human knowledge 
2. Those entities may not be observable and different people may apprehend 
different (i.e. transitive) realities according to varying paradigmatic, 
metaphorical or discursive conventions deployed through their human 
agency. 
3. The perceived epistemic role of human agency means that critical realism 
rejects the possibility of a theory neutral observational language and a  
correspondence theory of truth 
4. Critical realists do not see science as being merely a prestigious artifact or 
conventionally derives self-directed and self-deferential paradigms, or 
discourse, or language games and so on – instead and despite the pivotal 
role of its ‘collection consensus’ science is construed as being about 
something other than science itself. 
5. The model of science propagated by positivism has little bearing upon 
actual scientific practice save for the manner in which scientists will often 
explain themselves and their activities to each other. 
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6. Critical realism entails an epistemological defense of causal explanation – 
identifying causation as mechanisms of cause and effect which underlie 
regular events. These mechanisms can be shown to be real through their 
deployment of the ‘retroductive’ argument. 
 
In doing so, two further points separate critical realism as an epistemological 
perspective from both positivism and interpretivism. Item 3 leads to the point that 
critical realism acknowledges the epistemic role of the human agent i.e. knowledge is 
socially constructed through active interaction with an external reality. Further, that the 
independent external reality can constrain or facilitate human action. Thus, separating 
critical realism from interpretivism which posits that there is no external reality, reality is 
socially constructed by human agency alone. However, critical realism also 
acknowledges that intransitive causal mechanisms located in external reality can 
change if they themselves are dependent on human action and intent – an important 
difference between the objects of social science and those of the natural sciences 
(Johnson and Duberley, 2000). Therefore, separating critical realism from positivism by 
recognizing that there may be mechanisms within an external reality that can change 
according to human agency. Secondly, item 6 describes how we come to know reality 
in critical realism. This is described by Johnson and Duberley (2000) as abstract 
identification of the structures and mechanisms which although not directly observable 
underlie and govern the events and experience and hence explain why regularities 
occur. They describe the manner in which critical realist delve into regularities to 
postulate underlying causal powers as ‘retroduction’. Retroduction involves moving 
from surface appearances to knowledge of ‘deep’ structures which cannot be obtained 
through observation. It moves from description of a phenomenon, to description of 
mechanism or structure which either produces the given phenomenon or is a condition 
for it. Once some regularity is identified, a scheme is then postulated which would 
explain it and then it is tested to see if it matches some real structure. How retroduction 
differs from how we come to know reality in positivism and interpretivism is described in 
the epistemology row of Table 9. 
 
As stated earlier, the choice of which paradigm to adopt has implications for research 
design and data collection. The paradigmatic implications of positivism, interpretivism 
and critical realism and therefore its implications for methodology and research design 
can be summarized as follows: 
 
Table 9 – Research paradigm ontological and epistemological implications 
Source: Schurr (2007: pp.166) 
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Paradigm 
Characteristic 
Positivist 
(Objectivism) 
Critical Realist Interpretivist 
(Constructivism) 
Ontology Reality can be known 
and observed – at 
least as an 
approximation 
Reality exists 
independently of our 
knowledge of it 
Reality is relative – 
local, with deep 
underpinnings that 
are context 
embedded 
Epistemology We come to know 
reality through 
objective findings that 
are true and founded 
in external and 
internal validity 
We come to know 
reality by going 
beyond concepts of 
truth and falsification 
to seek deeper, 
possibly subjective 
understanding 
We come  to know 
reality through 
subjective reasoning 
and insights 
Methodology Falsificationist, using 
quantitative methods 
that test hypotheses; 
experimental 
manipulations 
Weighs internal and 
external validity yet 
creating substantive 
raw data that enables 
description and 
interpretation 
Descriptive using 
interpretation, 
discussion and 
reasoning 
The nature of 
knowledge 
Verified or non-
falsified hypotheses  
Empirical methods 
check and enhance 
our understanding. 
Effectiveness in 
informing and 
explaining is by 
accident (Easton, 
2002) 
Individual 
reconstructions  
coalescing around 
consensus 
Type of 
narration 
Scientific report Combined description, 
interpretation and 
scientific report 
Interpretative case 
studies 
Investigator’s 
posture 
Neutral and 
dispassionate 
Involved yet actively 
planning to reduce 
sources of bias 
Involved, cognizant 
of biases and values 
Inquiry goal Explanation, 
production, and 
control 
Understanding with 
control 
Understanding and 
reconstruction 
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The debate in marketing 
In the 1980’s and 1990’s marketing questioned the dominance of the positivist 
paradigm in its discipline. Authors, such as Hunt (1982), criticised positivism using 
realist philosophers on the grounds that its explanations should not only be predictive 
but also explain why phenomena occur. Others criticised positivism based on the 
relativist argument that all knowledge is relative to its time and place (e.g. Anderson, 
1983, Peter and Olson, 1983). A debate ensued throughout this period between 
realism and relativism and which was most appropriate to the study of marketing 
phenomena (Easton, 2002). Peter (1992) summarized the major differences between 
realism and relativism based on the nature of reality, the nature of truth, and the value 
of the concept of incommensurability (see Table 10).  
 
Table 10 - Realism vs. Relativisim 
Source: Peter (1992) 
 The nature of reality The nature of truth Value of the concept 
of incommensurability 
Realism knowledge claims of 
the real world can be 
determined, though 
not with certainty 
Truth is an 
appropriate goal for 
marketing, though 
absolute truth is 
unattainable. 
rejects 
incommensurability 
Relativism Science can create 
useful interpretations 
of reality, but has no 
independent method 
for evaluating the 
closeness of theories 
to reality. 
argue for the 
attainable goals of 
various forms of 
usefulness as 
determined by the 
scientific community 
accepts 
incommensurability  
 
The debate came to a head with the publication of Hunt’s (1990) ‘‘Truth in marketing 
theory and research.’’ By this time, Hunt had moved much closer to the realist position 
and argued that many marketing researchers already have accepted scientific realism 
in general and critical realism in particular.  
 
However, since the publication of SDL (Vargo and Lusch, 2004, 2008b) the debate in 
marketing between relativism and realism appears to have resurfaced. The crux of the 
discussion rests on the notion of value co-creation and the associated resource 
integration between actors. A key assumption of SDL is that resources – both operand 
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and operant – do not “have” value per se but rather that value is co-created when the 
resources are used in context (Tronvoll et al., 2011a). It is argued that the dominant 
positivist approaches to research found in marketing and service research prevent a 
deep understanding of this premise (Edvardsson et al., 2011, Tronvoll et al., 2011a, 
Tronvoll et al., 2011b). In short, it is contested that positivist approaches have resulted 
in a transactional and static approach to the study of exchange (Edvardsson et al., 
2011, Tronvoll et al., 2011a, Tronvoll et al., 2011b). Previous research, under this static 
approach has viewed value as an individualized (or even unique) perception that is 
apparently independent of the social context in which resource integration takes place 
(Edvardsson et al., 2011, Easton, 2002). It is generally agreed that in order to capture 
the dynamic nature of exchange, service and marketing research needs to move away 
from a positivist paradigm (Edvardsson et al., 2011, Tronvoll et al., 2011a, Tronvoll et 
al., 2011b, Easton, 2002, Schurr, 2007).  
 
Tronvoll et al. (2011a) classified 60 widely cited service research articles into four 
paradigms, illustrated in Figure 6. These four paradigms are conceptualized within a 
four-cell matrix, categorized based on to two epistemological dimensions. On the 
horizontal axis, paradigms are characterized as either having a dynamic view of 
exchange between actors or a static, transactional view. On the vertical axis, 
paradigms are categorized by the research design. One end of this continuum, a priori, 
captures a research design based on schools of thought such as positivism, 
objectivism, and functionalism; at the other end, the emergent category describes a 
research design based on schools of thought such as interpretivism, subjectivism, 
phenomenology, and hermeneutics. Among the 60 articles reviewed, 52 were 
considered to be a priori studies and 8 emergent. Further, 21 were considered dynamic 
and 39 static. Combining these two dimensions, they conclude that 35 of the articles 
are positivistic, 17 are monologic, 4 are hermeneutic, and 4 are dialogic. Based on 
these findings they argue research needs to expand beyond the positivistic paradigm to 
include other research paradigms that capture the dynamic nature of exchange. 
 
Schurr (2007) make the generalisation that while US researchers have tended to adopt 
a critical realist paradigm, their European colleagues have taken a more interpretivist 
paradigm. This appears to hold when addressing the need to move beyond positivism 
to understand exchange. While European researchers such as Gronroos and Voima 
(2013) have adopted a relativist stance to value as phenomenological and socially 
constructed through experiences. American authors such as Easton (2002) position 
critical realism as a paradigm which can capture the contingent and dynamic nature of 
value creation.  
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Figure 6 – Service research paradigms 
Source After Tronvoll et al. (2011a: pp.567) 
 
 
Much of the European debate, while advocating social construction theories in SDL, 
takes a so-called dualistic ontological perspective (e.g. Edvardsson et al., 2011, 
Tronvoll et al., 2011b). A dualistic ontology is found in structuralism (e.g. Archer, 1982, 
Giddens, 1979, Giddens, 1984, Sewell, 1992, Pettigrew, 1987). Giddens (1984) 
formulated structuration as a fundamental ontology of social life; in other words, it is 
fallacious to attempt to separate social structures from actors because they 
fundamentally exist in relation to each other. The implication of this ontology is that 
neither social structures nor individual actors can function without the other (Giddens, 
1984, in Tronvoll et al., 2011b). As a result of this ontological perspective, Edvardsson 
et al. (2011) argue customers are influenced by societal norms and values, which they 
also produce and reproduce through interaction with the world in which they live. This 
social context constitutes a system in which service is exchanged for service and value 
is co-created. Furthermore, different customers may perceive the same service 
differently, and the same customer might perceive the service differently between 
occasions in a different social context. In the context of SDL, Tronvoll et al. (2011b) 
argue that in a priori, emergent and dualistic ontology’s resources for value creation 
play an important role; however, the complexity and dynamics of the role assigned to 
resources varies—depending on how the service system is perceived and defined in 
each ontological perspective. The role resources play is explicated in Table 11. 
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Table 11 – The role of resources in different ontological perspectives 
Source: After Tronvoll et al. (2011b) 
Perspective Resource focus 
A priori  To find the ideal configurations of resources to maximize performance 
within the service system; the structure of the system is perceived as 
being relatively rigid and the system of relations is predefined. 
Emergent  The interactions among the various resources; this perspective sees 
the interactions among the interdependent resources as being 
somewhat less constrained, thus allowing for more flexibility and 
responsiveness. 
Dualistic  The interaction between actors and the structures in which the 
resources are embedded; the interaction among the actors 
reproduces the structures, and the service system becomes more 
complex and adaptive. 
 
This dualistic ontology has similar underlying tenets to critical realism. Critical realists 
also consider that observable behaviour of people and objects is not explicable unless 
located in the causal context of non-empirical structures, or intrinsic natures and their 
interactions (Johnson and Duberley, 2000). They also, through the epistemic role of 
human agency, recognize that different customers may perceive the same service 
differently, and the same customer might perceive the service differently between 
occasions in a different social context. Finally, critical realists also recognize that 
structures (external realities) can effect and be affected by human agency (Johnson 
and Duberley, 2000). Thus, it can be concluded that a critical realist paradigm can also 
move understanding of value and exchange from which is static, individualized and 
independent of social context. In fact, Easton (2002), while not specifically addressing 
SDL, makes this very argument. He argues that under a positivist paradigm value was 
substituted for utility in the transaction and the deep process of exchange was 
embodied in the buyer and seller actors as a rather static predisposition and the 
process of exchange itself was somewhat ignored. Further, while authors such as 
Bagozzi (1978, 1979) introduce a social dimension into exchange and extensions have 
highlighted the exchange process (e.g. Houston and Gassenheimer, 1987, Houston et 
al., 1992, Houston, 1994). Easton (2002) makes the case that critical realism provides 
a paradigm that can better understand, empirically, the deep processes that drive 
exchange. He argues that in particular critical realism makes recognizes contingent 
relations which exist between bodies (i.e. buyer and seller). Contingent relations can 
concern either the existence of ‘‘bodies’’ independent of the ‘‘bodies’’ involved in 
necessary relationships yet that can affect them, such as competitors; or, the ‘‘bodies’’ 
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that are involved in necessary relationships (e.g. buyers and sellers) may also, 
themselves, contain necessary relationships and structures. Thus, bodies can exist 
bearing the same labels that are quite different in structure. Easton (2002) advocates a 
form of ‘ecological reasoning’ that argues that whether or not a phenomenon, such as 
exchange, occurs (i.e. survives) depends upon its extant environment and its internal 
structure. He further contends that elucidating the fundamental nature of contingent 
bodies or structures is not enough, marketing also needs to know the mechanisms by 
which they operate on exchange. A positivist methodology can handle the multiplicity 
well, but cannot so easily model the deep processes that explain in some fundamental 
sense and thus provide a basis for understanding why something happened rather than 
just how (Easton, 2002). As a result, he positions the key issues of exchange for a 
critical realist as — ‘what deep processes and structures cause an exchange to take 
place? Put more simply, the basic question critical realists ask is: Why did this 
exchange take place between this buyer and this seller on this occasion?’ (Easton, 
2002: pp.106). 
 
Appropriateness of the critical realist paradigm 
As a result of the discussion above it is argued that critical realism is an appropriate 
paradigm through which to explore inter-enterprise exchange relationships in 
marketing. In short, critical realism is seen as the appropriate paradigm to address the 
research question and the research issues of this thesis for three principle reasons.  
 
Firstly, it has been argued in this section that critical realism can provide a paradigm 
that captures the dynamic nature of exchange under SDL, in which value is co-created 
in use through resource integration. Critical realism considers the observable behaviour 
of people and objects not to be explicable unless located in its context of its structures, 
intrinsic natures and interactions (Johnson and Duberley, 2000). Therefore, value 
creation and exchange are context dependent. Also, through the epistemic role of 
human agency, critical realism recognizes that different customers may perceive the 
same service differently, and the same customer might perceive the service differently 
between occasions in a different social context. Finally, critical realists also 
acknowledge that causal mechanisms located in external realities can effect and be 
affected by human agency (Johnson and Duberley, 2000). In other words, the 
structures of a value creating system can effect and by affected by an active customer. 
 
Secondly, through retroduction, critical realists combine induction and deduction to 
enhance and check understanding of the structures and mechanisms, which although 
not directly observable, underlie and govern the events and experience of exchange. 
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The theory-building nature of this thesis favours this mode of enquiry. The research 
aims to explore the value proposition and the underlying mechanisms that affect its 
evaluation by customers. As noted in the previous chapter, relatively little theoretical 
knowledge has been achieved in the area of value propositions within this context. The 
servitization literature does not offer a mature enough theoretical base to develop and 
test a set of specific hypotheses. For instance, there are no precise operational 
definitions and no consistent measurement scales available to address the VCA 
constructs inherent in the value proposition. Moreover, this exploration requires gaining 
a good understanding of the focal context. This is consistent with the principles of 
inductive logic and with the realist mode of inquiry (Healy and Perry, 2000, Riege, 
2003).  
 
Third, commensurability refers to the possibility of measuring things by the same 
standard of values (Small, 2007). In a doctoral thesis there is an obvious need for 
having common measures to evaluate the findings so that the “quality” of research 
contributions can be assessed. Critical realism is associated with the dimension of 
commensurability.  
 
As introduced at the beginning of the chapter, Guba and Lincoln (1994) state that when 
conducting research the choice of method should be secondary to the choice of a 
research paradigm because the latter should influence the researcher’s methodological 
choices. The paradigm debate thus draws to its implications for research design and 
data collection. Traditionally, qualitative and quantitative research methods were linked 
to epistemological paradigms as shown in Table 12: 
 
Table 12 – Research methods associated with epistemological paradigms 
Source: Bryman and Bell (2007: pp.28) 
 Quantitative Qualitative 
Principle orientation of the 
role of theory 
Deductive; testing of theory Inductive; generation of 
theory 
Epistemological orientation Positivism Interpretivism 
Ontological orientation Objectivism Constructionism 
 
However, whereas, the two paradigms of positivism and interpretivism can be 
described as mutually exclusive, the inductive and deductive approaches associated 
with research design complement each other to form a complete research cycle 
(Eisenhardt and Graebner, 2007). This is consistent with Burrell and Morgan (1979) 
who emphasise that the boundaries of philosophical positions are clearly delimited but 
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also note that research design choices do not have to respect such clear-cut 
differences and can borrow ideas from other paradigms. In essence, the status of 
distinction between quantitative and qualitative methods is no longer useful (Bryman 
and Bell, 2007). Further, many argue they can be combined (e.g. Jick, 1979, Mason, 
2006). So, while each are connected with epistemological and ontological assumptions, 
they are not viewed as fixed and ineluctable but as autonomous and compatible 
(Bryman and Bell, 2007). It appears that regardless of the researcher’s philosophical 
assumptions using a blend of qualitative and quantitative research techniques is not 
only legitimate but also, in many cases, recommended (Easterby-Smith et al., 2002). 
 
Table 13 – Paradigmatic charactersitics of critical realism 
Source: Schurr (2007) 
Paradigm 
Characteristic 
Critical Realism 
Ontology Reality exists independently of our knowledge of it 
Epistemology We come to know reality by going beyond concepts of truth 
and falsification to seek deeper, possibly subjective 
understanding 
Methodology Weighs internal and external validity yet creating substantive 
raw data that enables description and interpretation 
The nature of 
knowledge 
Empirical methods check and enhance our understanding. 
Effectiveness in informing and explaining is not by accident 
(Easton, 2002) 
Type of narration Combined description, interpretation and scientific report 
Investigator’s posture Involved yet actively planning to reduce sources of bias 
Inquiry goal Understanding with control 
 
As shown in the research onion, realism embraces a number of methods. Furthermore, 
the nature of knowledge creation in critical realism supports multi-method approaches 
by way of interpretation and statistical checking (see Table 13). As stated in the 
introduction, affinity with a paradigm has consequences for research design decisions. 
These elements whilst briefly summarized here are discussed further in the following 
pages. 
 
3.2.2 Case Research Method 
The research methodology for study one was designed to explore the customer 
perspective of PSS value propositions through its component value-creating activities 
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and specifically to address the research questions; RQ1(a) what value-creating 
activities comprise product-service system value propositions? And RQ1(b) what is 
customer preference for provider provision of the value-creating activities?  
 
Since research on value propositions, particularly from a SDL perspective, is limited an 
exploratory research approach is taken to the first study. The thesis presents an 
exploratory, single case study conducted for the purpose of operationalising and 
investigating the firm’s offering from the perspective of a SDL and further to explore 
customer preference for the firm’s offering, informed by SDL4. It has been argued that 
case study methods lack precision in terms of quantification, objectivity and rigour (Yin, 
2003). However, the aim of the case method is to look at complex issues with a view of 
identifying theoretical implications in a theory-building approach (Woodside and Wilson, 
2003). As a result, case study research is extensively used in business to business 
marketing to examine the complex decisions and behaviour of groups and individuals 
within organizations and in inter-company relations (Cova and Salle, 2008, Dubois and 
Araujo, 2004, Dubois and Gadde, 2002, Halinen and Tornroos, 2005).   
 
A single case is deemed appropriate as exploration of the offering requires access to 
multiple stakeholders and multiple data sources which help to support rich empirical 
descriptions (Eisenhardt and Graebner, 2007). Moreover, literature highlights value as 
a key variable of SDL. The relationships between the offerings and their proposed 
value, particularly those of bundled product and service elements, are deeply complex 
and multifaceted.  Consequently, they are arguably best examined and understood 
through a variety of data sources and evidence which help to construct “as-near-as-
complete” picture of the phenomenon studied (Meredith, 1998). Furthermore the 
selection of the case, described below, provides opportunity for uncommon research 
access and maintenance (Yin, 2003).  
 
The Case 
B2B capital goods are often used as an exemplar of the phenomenon of servitization 
(e.g. Mathieu, 2001a, Oliva and Kallenberg, 2003, Windahl et al., 2004, Brax, 2005, 
Gebauer, 2008). Oliva and Kallenberg (2003) suggest that this is a result of product 
complexity (Hobday, 1998), technological innovation (Windahl et al., 2004) and 
customization (Hobday, 1998) that result in additional services.  In support of this 
                                               
4
 Study one was carried out as part of a piece of contract research undertaken with Rolls Royce 
Ltd. The broader project was to develop a Demonstrator of an End-to-End Decision Support 
Tool of service capability, linking customer value to service attributes and to resources, costs, 
and processes for a visualisation of the organisation’s capacity to deliver customer value. 
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argument, Töllner et al. (2011) argue that capital goods represent an important topic for 
exploring PSS.  Intimate cooperation between customer and supplier in the capital 
goods industry (Cova and Salle, 2007) create unique customer expectations for what 
would constitute an excellent solution provider. Namely,  the most important 
considerations may not be only what the supplier produces (the resulting products and 
services), but also how the supplier behaves during the entire solution process — in 
particular, how the customer is supported through a comprehensive and long-term 
purchasing project and this will have an effect on the perceived relevance of diverse 
customer solution criteria. Furthermore, capital equipment is the plant, machinery or 
apparatus used in the customer’s production of its goods and services. In other words, 
it is used to serve their customer5. Therefore, PSS based on capital equipment are 
more likely to impact on the core processes of the customer (Windahl and Lakemond, 
2010) 
 
Table 14 – Case company overview 
Provider Organisation Rolls Royce 
Customer Organisation Western-European Defence Department 
Equipment Multi-purpose, military helicopter engine 
Primary Contract 
Outcome 
To provide engine support on request (including 
preventative, scheduled and unscheduled) 
Contract Pricing 
Mechanism 
Paid on the basis of time and material including the actual 
cost of direct labour, materials and equipment usage, and 
a fixed add-on to cover overheads and profit. 
Performance Measure To respond to technical queries within 24 hours and to 
meet specified overhaul turnaround times. 
People directly 
employed on contract 
Provider employees only.  Approx. 30 directly incurred on 
the contract. Over 1000 directly allocated from various 
departments. 
 
A degree of ‘purposeful sampling’ is adopted in selecting an exemplar case (Patton, 
2002).  The case selected offers a holistic perspective of the offering proposed by a 
single contract operating in the context of defence aerospace. The particular contract 
                                               
5
 http://www.entrepreneur.com/encyclopedia/capital-equipment 
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examined is held between Rolls-Royce and a European defence department and is 
deemed to be representative of contracts that bundle elements of product and support 
services, see Table 14. The contract is for the service, support and maintenance of a 
multi-purpose military helicopter, which has been in operation for over 30 years. The 
helicopter itself is considered a complex product system (CoPS). The engine can have 
a high number of customized components, a breadth of knowledge and skills is 
required in order to produce and maintain its operation, and new knowledge is involved 
in it’s development and production (Acha et al., 2004). In fact, Hobday (1998: pp.697) 
classifies aircraft engines as complex product systems and as a consequence it would 
be likely to result in additional services (Oliva and Kallenberg, 2003). This appears to 
be a fair assumption, since service revenues have grown by over 50% in the 5 years 
following a change in corporate strategy to expand service offerings. The case is the 
exchange between Rolls Royce and the customer in the context of the helicopter 
contract. 
 
3.2.4 Unit of Analysis 
The case selected, as described above, is the contract. However, the unit of analysis is 
the value proposition, or offering, previously identified as being a combination of VCAs. 
Access to this contract presented an opportunity for uncommon research access and 
maintenance (Yin, 2003), which allowed the exploration of the offering from the 
perspective of both the customer and the provider.  Typically, studies of servitization 
have relied upon the perspective of one relationship partner, i.e. the provider or the 
customer. Few studies have taken a dual approach that taps on both relationship 
partners (exceptions include Tuli et al., 2007). However, a dual approach is crucial for 
understanding the value proposition, which as an act, is an interaction between parties. 
As a thing, the proposition is a set of frozen activities, offering access to provider 
resources, skills and competencies which can be integrated and deployed in the 
customer’s value-creating processes. Therefore the offer is a set of provider constructs, 
the value of which is ultimately perceived and determined by the customer, and it 
requires a dual approach.  Further, in the context of marketing, interactions can be 
studied at the individual (e.g. salesperson-customer dyad) or firm level, incorporating 
multiple points of contacts between the firms. In summary, the unit of analysis is the 
value proposition between the customer and the provider, conceived at a firm-level 
perspective. 
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3.2.5 Data Collection Procedure 
As discussed previously, research on value propositions, particularly from a SDL 
perspective, is rather scarce and complex. Consequently, the phenomenon is best 
studied from multiple viewpoints, using multiple methods to gain insight (Webb et al., 
1966, Denzin, 1978, Jick, 1979).  
 
The research study consisted of three phases (see Table 15). First, meetings and 
interviews were held to provide researchers with an understanding of the service 
rendered under the contract, which tends to be riddled with jargon. The explanations of 
the contracts and the jargon in itself provided invaluable sets of qualitative data, as 
employees used their understanding of their world to convey their interpretation of the 
service delivered and the role they (and the customer) played within the system. 
Second, further insights were gained from 14 in-depth interviews. These interviews 
were conducted over nine months with actors from both the provider and customer 
organisations to solicit a deeper understanding of the VCAs comprising the offering and 
the value they propose. Minutes of meetings between the participants from both 
organisations were collected and analysed, together with an analysis of presentations, 
reports, process maps and other text-based documents such as marketing materials to 
construct the VCAs. The third and final phase set out to identify customer preference 
for the eleven VCAs identified in phase 2.  
 
Multi-method design is characterized by two or more research methods, the results of 
which are triangulated to form a comprehensive whole (Morse, 1967). The various 
techniques and instruments described above were used to generate a rich and 
comprehensive picture of the offering. Interviews from multiple stakeholders reflected a 
range of perceptions — some qualitatively described while others quantitatively 
represented. In turn, behavioural and objective data collected through archival sources 
and unobtrusive measures complemented the other data. Triangulation is broadly 
defined by Denzin (1978: pp.291) as "the combination of methodologies in the study of 
the same phenomenon". This kind of triangulation is labelled by Denzin (1978: pp.302) 
as the "between (or across) methods" type. It is largely a vehicle for cross validation 
when two or more distinct methods are found to be congruent and yield comparable 
data. For organizational researchers, this would involve the use of multiple methods to 
examine the same dimension of a research problem. We use qualitative data from 
phase 1 and 2 to contribute to survey analysis with respect to the validation of results, 
the interpretation of statistical relationships, and the clarification of puzzling findings 
(Sieber, 1973: pp.1345). Thus, informants can be utilized during the course of 
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quantitative research (Campbell, 1955) and "holistic interpretation" (i.e., context 
variables) can be used to shed light on quantitative data (Diesling, 1971: pp.171). 
 
Phase 1: Familiarisation 
Phase 1 was conducted for the purpose of familiarisation and introduction, the 
interviews and meetings were recorded and verbatim transcribed and were included in 
the following phases of the study, which are discussed in further detail next. 
 
Phase 2: Identifying the VCAs which comprise the value proposition 
In this phase, value data were collected for the purpose of eliciting VCAs surrounding 
the use of equipment. To achieve this, it was necessary to gain an understanding of the 
value-in-use of the equipment. 
 
Value data were collected using a multi-method research design involving analysis of 
texts, documents and secondary data, as well as recording and transcribing of 
interviews and meetings (Dooley, 2001). The data were collected from a number of 
texts and documents which included company marketing, customer materials, process 
maps and contract documents (although not released to be reported in this thesis). 
This was triangulated with a number of primary stakeholder interviews.  It is argued that 
offerings propose access to provider resources for use in VCAs. Therefore, as argued, 
there is a need to understand the role of the firm in customer’s value creating 
processes and systems and vice versa (Woodruff and Flint., 2006). As such, it is clear 
that interactions and behavioural issues in co-creating value are critical in this highly 
complex relationship and applying a multi-method approach, which includes qualitative 
approaches, allows for the meaning of these interactions to be mutually and 
interpretively constructed by the interviewer an interviewee. 
 
In order to achieve rich data from multiple perspectives, the open-ended interview was 
employed. It offered the opportunity to gain insight into individuals’ subjective 
experiences with the contract. One of the strengths of the qualitative interview is its 
ability to access directly attitudes and values, that can’t necessarily be observed or 
accommodated in a formal questionnaire’ (Byrne, 2004: pp.182). In addition, depth and 
complexity is captured through a considered response and therefore better access to 
interviewees’ views, interpretation of events, understandings, experiences and opinions 
is gained. What an interview produces is a particular representation or account of an 
individual’s views or opinions.  Kitzinger (2004) suggested that interviews do not 
appear to give direct access to the ‘facts’ and do not tell about people’s ‘experience’ 
directly, but instead offer indirect ‘representations’ of those experiences. Hence, the  
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Table 15 – Research design phases 
Phase Design Respondents Research Objective Method Time frame 
1 Meetings and 
Semistructured interviews 
3 employees from Rolls 
Royce (Project champion, 
service manager and a 
strategy manager) 
• Familiarisation  
• preliminary understanding of 
the contract incl. equipment 
jargon 
• Identification of key 
participants 
Content analysis 01/2009 – 
02/2010 
2 Semi structured interviewing 
and analysis of texts 
11 Rolls Royce 
participants; 3 customer 
DMU participants 
• Identify the VCAs which 
comprise the value 
proposition 
Content Analysis 03/2010 – 
12/2010 
3 Conjoint experiment 6 customer DMU 
members 
• Determine customer 
preference for VCAs 
Adaptive choice-
based conjoint 
analysis 
12/2010 – 
02/2011 
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meaning is mutually constructed by the interviewer and the interviewee, rather than 
accurate depictions of facts or experiences. 
 
The selection of key informants for the interviews is critical to the process of identifying 
and describing the value offering. As such, key informants were identified with the help 
of a ‘Project Champion’ within the case organisation, and selected based on their ability 
to provide insight into activities which create value in use of the equipment. Multiple 
respondents were sought to avoid subjectivity and bias, this technique allows the 
cross-checking of responses and the resolution of conflicting or inconsistent 
information (Eisenhardt and Graebner, 2007). First, 11 employees involved in the 
delivery of the contract were selected, primarily from asset/equipment management 
and customer-facing support roles as they were considered to have the strongest 
influence on the potential value proposed and communicated by the firm. The Project 
Champion introduced the researcher to most of the provider informants in person. 
Furthermore, given that assessment of value from an SDL perspective requires the 
development of an understanding of value from the numerous perspectives of those 
engaged in the value-creating system (Mills et al., 2011), interviews were not only 
conducted from the firm’s perspective (Walter et al., 2001) but also from a customer’s 
perspective (Woodruff and Gardial, 1996). The project champion and customer 
executive responsible for the customer organisation, helped to identify seven potential 
participants from across the customer group. Each of the seven were contacted by 
their customer executive, first by phone and later by letter, inviting them to participate 
and introducing them to the researchers. As a result, three additional interviews were 
conducted with members of the customer organisation; one individual was selected 
based on their involvement with procurement of the offering, one as an operator or user 
of the offering and the final customer interviewee was selected from a strategic 
management level.  
 
The summary of the interviewees’ information can be found in Table 16. The goal was 
not to compare between size and structure of the two groups but to ensure personnel 
representation at each level. The participants represented all levels of the joint delivery 
teams (e.g. project directors, project and fleet managers [mid-level executives], and 
engineers/technicians [staff]). These positions were included primarily because of the 
significant interpersonal interactions with the counter-party involved in their work at 
these levels. 
 
All the interviews were conducted during 2010 over a period of 9 months. The provider 
interviews were conducted in March and April 2010 at the provider’s offices and 
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customer interviews were held in their place of work in December 2010. Each interview 
lasted approximately 1–2 hours.  All participants were asked for their consent to record 
the interview and were assured of their anonymity and confidentiality. The purpose of 
the study was described to each participant as an exploration of the value of the 
contract they were working on. 
 
Table 16 - Summary of interviewee information 
Provider Participants  Customer Participants 
Role of Participant Number of 
participants 
Role of Participant* Number of 
participants 
Head of Services 1 Controller General 
(Policy Maker) 
1 
Customer Support Centre 
Manager  
1 Director of Procurement 
Strategy  
1 
Supply Chain Manager 1 Pilot  1 
Programme Director 1   
Programme Manager 3   
Customer Executive 2   
Equipment/Fleet Manager 2   
Total  11 Total  3 
* These roles are translated as best possible from the job descriptions provided, which 
reflect the language and nationality of the customer and must remain anonymous 
 
We conducted the interviews with emphasis on the perspectives of the participants 
(Thompson et al., 1989), trying to understand the experiences they had in working on 
the contracts, how they made sense of them and the meanings the experiences held 
(Smith, 2004). The interview began with the collection of general background 
information on the participant (e.g. position, employment history, and the length of time 
working on the contract). It then moved on to more specific topics surrounding use and 
role of the equipment in VCAs. The logic of this interview flow is straightforward: 
questions at the beginning of the interview provide the broader descriptions needed to 
contextualise the participant’s specific experiences in the later part. The course of the 
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interview dialogue was set largely by the participants. The interviewer’s questions were 
formulated in concert with the participants’ reflections and were directed at bringing 
about more thorough descriptions of specific experiences. The primary objective was to 
allow the participants to articulate their own system of meanings (Thompson et al., 
1989): the personalised meanings and meaning-based categories that constitute the 
individual’s abstracted understanding of value. Each interview was audio-taped and 
verbatim transcribed. This procedure resulted in 235 pages of interview data, average 
transcript was 17 pages.  The analysis of interview scripts is presented in the section 
3.3. 
 
Table 17 – Conjoint respondent information 
Respondent Job title Role Responsibility in exchange 
decision 
1 Controller General of the 
Army, Military Engineer 
Initiator 
(Policy 
Maker) 
 
• Recognition of a problem, need or 
purchase intention  
2 Colonel in the Air Force Influencer 
and User 
(Pilot) 
• Determination of characteristics 
and capabilities required 
3 Director of Procurement 
Strategy 
Buyer • Translation of characteristics and 
capabilities needed into a 
specification 
• Search for and qualification of 
potential sources 
• Vendor interaction 
• Selection of supplier 
4 Director and Chief 
Aeronautical Engineer (2nd 
Line Base) 
Influencer 
and User 
(Engineer) 
• Determination of characteristics 
and quantity needed 
• Evaluation of supplier 
5 Aeronautical Engineer (2nd 
Line Base) 
User 
(Engineer) 
• Determination of characteristics 
and quantity needed 
• Evaluation of supplier 
6 Chief Aeronautical 
Engineer (2nd Line Base) 
User 
(Engineer) 
• Determination of characteristics 
and quantity needed 
• Evaluation of supplier 
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Phase 3 –customer evaluation of the PSS value proposition  
The third and final phase of the study set out to obtain insights into customer desire for 
the firm’s participation within the value-creating system, to be achieved through 
identifying customer preference for firm provision of the VCAs.  For this objective, a 
conjoint study was conducted using Sawtooth’s Adaptive Choice-Based Conjoint 
(ACBC) software tool to administer and analyse the conjoint experiment. Conjoint 
analysis has been found to be a reliable method of obtaining an understanding of 
preference for attributes, which determines the buying behaviour of the consumer 
(Green and Srinivasan, 1990, Li et al., 2006, Verma, 2010). In this case, attributes 
were the eleven VCAs preselected based on phase 2. 
 
Six individuals from the customer group were selected to take the survey. The 
respondents are described in Table 17. The purpose of this survey is not to infer to a 
general population but simply to represent the opinion of individuals in the buying 
centre, or decision making unit (DMU), of this case. For this purpose, the respondents 
were chosen to represent the spectrum of roles within the DMU of the European 
defence department. Because English was not the first-language of the participants a 
researcher facilitated the survey and guided respondents through the process. 
 
In the survey, respondents were shown a controlled set, or bundle of VCAs, each 
bundle represents a potential offering i.e. a value proposition.  Instead of simply 
ranking or rating the individual VCAs, respondents are asked to evaluate and choose 
between these potential bundles; this is considered a more realistic choice situation. An 
Adaptive Choice interview is an interactive experience, customized to the preferences 
and opinions of each individual. It was chosen primarily as it is recommended for 
smaller sample sizes and experiments with five or more attributes. In addition, it has an 
ability to obtain strong individual-level estimates and is based on solid behavioural 
theory (consideration, then choice), ACBC's question flow incorporates the well-
established theory that buyers make complex choices by forming a consideration set 
(typically using cut-off rules) and then choosing a product within that consideration set.  
The survey has several sections: 
1. Respondents first configure their preferred product via a Build-Your-Own (BYO) 
question.  
2. Based on that preferred product, a set of similar products for the respondent is 
created to evaluate in the Screening Section. Respondents indicate which of 
these similar products they would consider, and reveal non-compensatory cut-
off rules.  
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3. Finally, respondents make a final product selection among products screened 
into their consideration set. This is done via a Choice Tasks Section.  
For a screen shot from the survey of each of these sections please see Appendix C. 
 
By analysing how customers trade off and choose between potential bundles, or 
between different PSS value propositions, an implicit valuation of the individual VCAs 
can be determined (Verma et al., 2008). The analysis of this implicit valuation is 
described in Section 3.3.2. 
 
3.3 Analysis and Findings 
This section details the analysis and the findings as a result of the data collection 
described in the previous section.  This section first presents the analysis and findings 
of RQ1(a), before introducing the analysis and findings of RQ1(b) 
 
3.3.1 Analysis and Findings for RQ1 (a) 
The analysis method and findings for the following research question are now 
presented: 
RQ1 (a): What value-creating activities comprise product-service system value 
propositions?  
 
Data Analysis method 
In order to answer the research question regarding what VCAs comprise the PSS value 
proposition, data analysis focused on identifying the activities carried out in the process 
of realising the value-in-use of equipment. For this purpose and as described in section 
3.2.5, the data collected included interviews together with presentations, reports, 
process maps and other text-based documents such as marketing materials. These 
data were analysed and triangulated through discussion between three researchers. 
The analysis procedure followed that suggested by Spiggle (1994). Inspired by 
grounded theory, Spiggle (1994) recommends sorting data by means of the following 
seven operations: categorization, abstraction, comparison, dimensionalization, 
integration, refutation and iteration.  
 
In the first and second analytic operations, categorization (classifying and labelling 
data) and abstraction (generating higher-order constructs), we identified activities 
carried out in the use of the equipment. This was not limited to activities of equipment 
operation but included all actions surrounding use such as storage, maintenance etc. 
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The essence of categorization is to identify chunks or units of data that belong to, 
represent, or are an example of a phenomenon and to label those instances of the 
phenomenon found in the data (Spiggle, 1994). Many low-level activities carried out 
around the use of the equipment were identified during categorization, which were then 
grouped into fifteen aggregates through abstraction (see Table 18). To illustrate, 
categories of activity identified in the data such as spares forecasting, ordering of spare 
parts, stock monitoring and spares delivery were grouped in to the more general 
construct of spares management. 
 
The third and fourth analytic operations, comparison (exploring differences and 
similarities within the data) and dimensionalization (identifying the properties of 
categories and constructs), ensured individual categories and abstracted constructs 
were distinct. In addition, dimensionalization, which involves identifying properties and 
characteristics of the constructs, resulted in the performance levels described in Table 
18.  
 
Fifth, we conducted integration (combining categories into frameworks) by integrating 
our findings with previous research in servitization in order to summarize our results 
and contributions. Sixth, was refutation (subjecting emerging activities to empirical 
scrutiny), this was achieved through a participant workshop. The study’s methodology 
and findings were presented to four interviewees. Participants received a description of 
the results and were asked to comment on how well the results reflected their 
experience and practices and whether they would recommend any changes. This 
resulted in the fifteen VCAs identified by the researchers being consolidated to eleven, 
renaming some of the categories, and refining the definitions of some categories. The 
last operation, iteration (moving back and forth between stages), took place throughout 
the data analysis process. 
 
As described here and in the preceding section, multi-method data was collected and 
analysed to address the research question and to construct a SDL view of the value 
proposition. In this analysis, the firm’s offering was analysed not as units of exchange 
but as ‘service streams’ (Chandler and Vargo, 2011). That is, frozen activities that 
constitute part of the whole value-creating system, including the customer’s activities to 
achieve value-in-use. This meant the need to abstract high-level VCAs that constitute 
the nature and context of realising the value-in-use of equipment, whether such 
activities are performed by the firm or the customer. For comparison, an analysis of the 
alternative GDL view of the value proposition is included in Appendix B. 
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Findings 
A SDL view of the PSS value proposition required the abstraction of all VCAs that were 
shared between the firm and the customer, since the outcome of an SDL view was not 
exchange value, but to achieve value-in-use. The list of VCAs to achieve value-in-use 
of equipment found in the study is presented in Table 18, together with their 
descriptions. Each VCA is also given performance levels; these are defined for the 
purpose of the conjoint study. While ten of the attributes are activities, brand was 
included as an attribute of value creation. This was because the study found that 
although it may not have been manifested as activities within the system, it was 
perceived to have created an expectation of potential value for the customer based on 
reputation and direct experience of interaction. These eleven VCAs are found to be the 
high level value-creating activities to achieve customer value-in-context of the engine, 
whether the activities are performed by the customer or the firm. Essentially, the 
customer wants access to operant resources, that in a particular use situation through 
VCA bring consequences that are consistent with the goals and purposes pursued 
(Lapierre et al., 2008, Woodruff, 1997). 
 
Table 18 - Observed Value-Creating Activities (VCAs) 
 VCA/Attributes VCA/Attribute 
Definitions 
VCA/Attribute 
Performance Levels 
1 Brand Preferred supplier • Rolls-Royce 
• Other brand 
2 Equipment Performance The alignment of the 
equipment specification 
to the desired level of 
power output, economy, 
durability or other 
performance measure. 
• Exceeds desired 
equipment 
performance 
• Equal to desired 
equipment 
performance 
• Less than desired 
equipment 
performance 
3 Technical Query 
Resolution (Speed) 
The time taken to 
resolve a customer 
technical query 
• Delivered within 
‘Customer Required 
By’ date 
• Not guaranteed 
within the ‘Customer 
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Required By’ date 
4 Technical Variance 
(Concesssion) 
The issue of a technical 
variance agreement to 
the original design 
specification of a piece 
part or a repair process 
to allow the continued 
usage or repair of the 
equipment enabling a 
quicker return to 
serviceable status 
• Recovery 
concessions granted 
for specified time 
and/or serialised 
parts 
• Recovery 
concessions not 
granted 
5 Equipment Repair 
Service 
Fixing the piece of 
equipment should it 
become out of order or 
broken (repair, 
unscheduled or casualty 
maintenance) 
• On-site repair 
• Off-site repair 
• No repair service 
provided 
6 Equipment Maintenance 
Service 
Performing routine 
actions which keep the 
equipment in working 
order (known as 
scheduled 
maintenance) or prevent 
trouble from arising 
(preventive 
maintenance). 
• On-site maintenance 
• Off-site maintenance 
• No maintenance 
service provided 
7 Spares Management Forecasting the usage 
of parts to conduct 
timely provision and 
distribution. 
• Provided 
• Not Provided 
8 Through-Life Planning  Forecasting and 
planning to maximise 
potential usage at 
minimum cost over the 
equipment’s operational 
• Provided 
• Not Provided 
117 
 
life and minimise 
disruption at equipment 
end of life. 
9 Capability Planning  Advice on working 
equipment numbers and 
configurations needed 
to support fleet level 
capability requirements 
month to month. 
• Provided 
• Not Provided 
10 Equipment Operating 
Advice 
Advisory service on how 
to operate the 
equipment to maximise 
performance and 
longevity. 
• Provided 
• Not Provided 
11 Advice for Context-
Specific Operational  
Capability 
Advice on the use of 
equipment for a specific 
operational requirement 
  
e.g. - these engines, 
with these flying hours, 
in this combination on 
wing to allow you to fly 
X helicopters, X miles, 
in X condition 
• Provided 
• Not Provided 
 
In addressing the first research question, VCAs in the case organisation were 
identified. Although the VCAs are context dependent, they do provide the basis upon 
which customer evaluation of the proposition can be explored. 
 
3.3.2 Analysis and Findings for RQ1 (b) 
Now the set of eleven VCAs, which comprise PSS value propositions, have been 
identified. It is possible to investigate customer desire for PSS, or in other words, 
customer desire for the firm’s participation in their value-creating system.  This is 
investigated through customer preference for outsourcing VCAs of a product-service 
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system. Therefore, the analysis method and findings for the following research 
question are now presented: 
 
RQ1 (b): What is customer preference for provider provision of the value-creating 
activities?  
 
Data Analysis Method 
In section 3.2.5, the purpose and structure of an Adaptive Choice-Based Conjoint 
experiment was described. This method was used to collect data on customer 
preference for VCAs in Rolls Royce’s value proposition. By analysing how the 
respondents trade off and choose between potential bundles, an implicit valuation of 
the individual VCAs can be determined (Verma et al., 2008). Here, in the language of 
conjoint, VCAs are termed attributes. Analysis of an Adaptive Choice-Based Conjoint 
experiment provides a number of outputs including part worth utilities, counts and 
relative importance. Further, these outputs can be used to build purchase likelihood 
simulations. Next, each of these outputs is explained and the method of analysis 
described. 
 
Counts: 
Counting analysis is probably the most simple and intuitive method of analysis. Based 
on each section of the survey, Table 19 describes the counts calculated by Sawtooth:  
 
Table 19 - Counts analysis in Sawtooth 
Survey Flow  Survey 
Sections 
Count Analysis 
Respondents first configure their 
preferred product via a Build-Your-Own 
(BYO) question 
BYO How often levels were 
included   
Based on that preferred product, a set 
of similar products for the respondent is 
created to evaluate in the Screening 
section. Respondents indicate which of 
these similar products they would 
consider, and reveal non-compensatory 
cutoff rules (Must haves and 
unacceptable) 
Must- haves How often levels were 
must-haves   
Unacceptables How often levels were 
unacceptable   
Screeners How many products were 
screened into the 
consideration set   
Finally, respondents make a final Choice Section How often levels were 
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product selection among products 
screened into their consideration set. 
This is done via a Choice Tasks 
section. 
included in the "winning" 
concept   
 
Conjoint Utilities (Part Worths):  
A part worth utility is a measure of relative desirability. It is important to note that utility 
here is a measure of desirability and preference; it is not considered a perception of 
value. The higher the utility, the more desirable the attribute level; the more desirable 
the attribute level, the more positive its influence is when choosing an offering.   In a 
Sawtooth ACBC study two methods can be used to calculate these part worths, 
Hierarchical Bayes (HB) or Monotone Regression. Monotone Regression is a purely 
individual level of analysis, suitable for small sample sizes. However, Monotone 
regression was not used in this study for three reasons. First, it requires certain design 
constraints, some of which would considerably lengthen the survey, such as a 
requirement to show any attributes levels not selected by a respondent in the BYO 
section at least 4 times. Second, Sawtooth studies have shown that HB continues to 
provide more accurate results than monotone regression even with small sample sizes 
under 106. Finally, using purely individual analysis through monotone regression would 
mean it would not be appropriate to look at group level preference. Given the purpose 
is to explore a firm level unit of analysis, it is important to consider preference at the 
DMU level as well as at an individual level. Instead of estimating each respondent’s 
utilities individually, HB estimates how different the respondent’s utilities are from the 
other respondents in the study. The algorithm estimates the average utilities for the 
entire sample and then uses the respondent’s individual data to determine how each 
respondent differs from the sample averages. The algorithm will then adjust each 
respondent’s utilities so that they reflect the optimal mix of the individual respondent 
choices and the sample averages. For a description of the HB algorithm please see 
Appendix D. 
 
When using HB the part worth utilities of levels within each attribute are zero-centred, 
in other words, they are rescaled to sum to 0. Therefore, at least one level will receive 
a negative utility value. Re-scaling in this way removes strong differences in the 
magnitude of "scale" that make it hard to compare across respondents or between 
groups of respondents. However, as a result of rescaling, just because a level received 
                                               
6
 
https://www.sawtoothsoftware.com/support/issues/ssiweb/online_help/index.html?analy
siswithtinysamplesize.htm 
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a negative utility value does not mean that this level was unattractive. In fact, it may 
have been very acceptable to all respondents. But, all else being equal, the other levels 
are better. Likewise, when comparing utilities within the same attribute, we cannot say 
that level 1 is three times as preferred as level 2; we can only say level 1 is preferred to 
level 2. Finally, when using part worth utilities we cannot directly compare values 
between attributes to say that attribute A is preferred equally to B. For this, we must 
use relative importance outputs. 
 
Relative Importance: 
In order to directly compare values between attributes, so that it is reasonable to say 
attribute A is preferred to B, the relative importance of each attribute can be calculated 
in Sawtooth. Relative importance also indicates how much difference each attribute 
could make in the total utility of an offering. It is calculated using the range in the 
attribute’s utility values (De Pelsmacker et al., 2005, Orme, 2006, Pathak and Dikshit, 
2006). The algorithm can be represented as follows: 
 
O = (Max	  − 	Min	 )∑ (	Max	  − 	Min	 )
 
 
Where O is the relative importance of the attribute, Max	 is the utility of the attributes 
most preferred level, Min	  is the utility of the least preferred attribute and t is the 
number of attributes being observed (Kotri, 2006: pp.16). In Sawtooth analysis, this 
range is calculated as percentages, obtaining a set of importance values that add to 
100 percent. Therefore, importance measures are ratio-scaled, but they are also 
relative, study-specific measures. An attribute with an importance of twenty percent is 
twice as important as an attribute with an importance of ten, given the set of attributes 
and levels used in the study. That is to say, importance has a meaningful zero point, as 
do all percentages. Attribute importance’s’ are calculated for both individual 
respondents and as an average across a group.  
 
These count, relative importance and part worth utility outputs from the conjoint 
experiment, in the spirit of the multi-method design, are triangulated with the interview 
data. This kind of triangulation is labelled by Denzin (1978: pp.302) as the "between (or 
across) methods" type. It is largely a vehicle for cross validation when two or more 
distinct methods are found to be congruent and yield comparable data. For 
organizational researchers, this would involve the use of multiple methods to examine 
the same dimension of a research problem (Jick, 1979). Field methods, such as 
interview data, can contribute to survey analysis with respect to the validation of 
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results, the interpretation of statistical relationships, and the clarification of puzzling 
findings (Sieber, 1973: pp.1345, in Jick, 1979). Thus, informants can be utilized during 
the course of quantitative research (Campbell, 1955) and "holistic interpretation" (i.e., 
context variables) can be used to shed light on quantitative data (Diesling, 1971: 
pp.171). Next, the results of the conjoint experiment are discussed in more detail, 
where necessary, drawing on qualitative data to interpret patterns and clarify puzzling 
findings (Sieber, 1973: pp.1345, in Jick, 1979). 
 
Findings 
In presenting the findings, we start by introducing the relative importance and part 
worth utilities. Table 20 displays the average utilities and relative importance at a group 
level. 
 
Table 20 – Utilities and relative importance at a group level 
Attribute Attribute Levels Average 
Utilities  
Standard 
Deviation 
Average 
Relative 
Importance 
(percent) 
Standard 
Deviation 
Brand Current Brand 45.75  58.01  9.02  9.85  
Competitor Brand -45.75  58.01  
Equipment 
Performance 
Greater Than 
Desired 
Performance 
50.01  19.91  14.10  5.19  
Equal To Desired 
Performance 
44.88  28.34  
Less Than Desired 
Performance 
-94.89  37.24  
Technical 
Query 
Resolution 
Within 'Customer 
Required By Date' 
115.54  23.16  21.01  4.21  
Not Guaranteed 
Within 'Customer 
Required By Date' 
-115.54  23.16  
Concessions Granted 72.12  43.26  13.11  7.87  
Not Granted -72.12  43.26  
Repair On-Site Repair 
Service 
14.50  57.73  11.56  6.67  
Off-Site Repair 39.21  31.63  
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Service 
Not Provided -53.71  54.37  
Maintenance On-Site 
Maintenance 
Service 
12.02  45.12  9.09  5.52  
Off-Site 
Maintenance 
Service 
30.80  34.69  
Not Provided -42.82  40.34  
Spares 
Management 
Provided 14.45  10.36  2.63  1.88  
Not Provided -14.45  10.36  
Through-Life 
Planning 
Provided 25.26  29.01  4.61  5.25  
Not Provided -25.26  29.01  
Capability 
Planning 
Provided 9.34  16.46  2.90  1.58  
Not Provided -9.34  16.46  
Equipment 
Operating 
Advice 
Provided 37.13  44.07  6.75  8.01  
Not Provided -37.13  44.07  
Advice for 
Operational 
Capability 
Provided 25.87  29.75  5.23  4.81  
Not Provided -25.87  29.75  
 
From Table 20 it is evident that, at the group level, the three most influential VCAs on 
the evaluation of the offering are technical query resolution, equipment performance 
and concessions respectively. We can see that together these three attributes account 
for close to half of the desirability of the total offering. This is illustrated as a pie chart in 
Figure 7.  The least influential are the activities of spares management and capability 
planning. Remember that these activities can, indeed, will be carried out as part of the 
value creating system but that as frozen activities in the offering of the provider they 
represent provider operant resources towards the value creating system. If they are 
accepted the provider and customer become co-producers of the outcomes of these 
activities. As a result, it can be interpreted that, at a group level, these activities are 
relatively speaking more or less influential than others in the offering. The same 
analysis can be viewed from an individual level of analysis, representing the opinions of 
individuals within the customer DMU. The part worth utilities of the individuals are 
displayed in Table 21 and the individual’s relative importances are displayed in Table 
22. 
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Figure 7 - Relative importance of VCAs at a group level. 
 
 
Brand
Equipment 
Performance
Technical 
Query 
Resolution
Concessions 
Repair
Maintenance
Spares 
Management
Through-Life 
Planning
Capability 
Planning
Equipment 
Operating
Advice
Advice for 
Operational 
Capability
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Table 21 – Utilities at an individual level  
  Respondent 
Attribute Levels 1 
Policy maker 
2 
Pilot 
3 
Buyer 
4 
Engineer 
5 
Engineer 
6 
Engineer 
Brand Current Brand 8.15 -12.31 9.43 99.91 83.82 132.39 
Competitor Brand -8.15 12.31 -9.43 -99.91 -83.82 -132.39 
Equipment 
Performance 
Greater Than Desired 
Performance 
38.25 83.40 60.37 32.55 40.78 29.84 
Equal To Desired 
Performance 
73.98 54.98 74.07 28.27 62.70 11.41 
Less Than Desired 
Performance 
-112.23 -138.38 -134.44 -60.82 -103.47 -41.25 
Technical Query 
Resolution 
Within 'Customer Required 
By Date' 
116.22 102.93 94.51 104.24 125.13 102.91 
Not Guaranteed Within 
'Customer Required By Date' 
-116.22 -102.93 -94.51 -104.24 -125.13 -102.91 
Concessions Granted 122.67 108.52 36.05 98.34 91.23 37.53 
Not Granted -122.67 -108.52 -36.05 -98.34 -91.23 -37.53 
Repair On-Site Repair Service -77.99 39.40 108.83 17.91 -18.60 -4.15 
Off-Site Repair Service 71.53 -9.63 23.38 70.21 16.85 34.04 
Not Provided 6.47 -29.77 -132.21 -88.12 1.75 -29.89 
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Maintenance On-Site Maintenance Service -58.99 38.14 77.60 13.81 -14.00 -13.63 
Off-Site Maintenance Service 83.33 -15.67 34.59 66.21 10.59 30.77 
Not Provided -24.34 -22.47 -112.19 -80.02 3.40 -17.14 
Spares 
Management 
Provided 18.04 2.58 10.66 16.48 16.72 33.10 
Not Provided -18.04 -2.58 -10.66 -16.48 -16.72 -33.10 
Through-Life 
Planning 
Provided 23.60 86.81 20.74 8.47 8.46 29.15 
Not Provided -23.60 -86.81 -20.74 -8.47 -8.46 -29.15 
Capability 
Planning 
Provided 11.70 29.58 15.92 13.65 -1.50 -21.65 
Not Provided -11.70 -29.58 -15.92 -13.65 1.50 21.65 
Equipment 
Operating Advice 
Provided 0.48 15.39 31.49 3.10 59.59 23.55 
Not Provided -0.48 -15.39 -31.49 -3.10 -59.59 -23.55 
Advice for 
Operational 
Capability 
Provided -10.12 16.11 11.54 6.86 50.45 78.24 
Not Provided 10.12 -16.11 -11.54 -6.86 -50.45 -78.24 
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Table 22 - Relative importance at an individual level (%) 
 Respondent 
Attribute 1 
Policy maker 
2 
Pilot 
3 
Buyer 
4 
Engineer 
5 
Engineer 
6 
Engineer 
Brand 1.48 2.24 1.71 18.17 15.24 24.07 
Equipment Performance  16.93 20.16 18.95 8.49 15.11 6.46 
Technical Query Resolution  21.13 18.71 17.18 18.95 22.75 18.71 
Concessions  22.30 19.73 6.55 17.88 16.59 6.82 
Repair 13.59 6.29 21.91 14.39 3.22 5.81 
Maintenance 12.94 5.51 17.25 13.29 2.24 4.36 
Spares Management 3.28 0.47 1.94 3.00 3.04 6.02 
Through-Life Forecasting & 
Planning 
4.29 15.78 3.77 1.54 1.54 5.30 
Capability Forecasting & Planning 2.13 5.38 2.89 2.48 0.27 3.94 
Equipment Operating Advice  0.09 2.80 5.73 0.56 10.83 4.28 
Advice for Operational Capability 1.84 2.93 2.10 1.25 9.17 14.23 
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In Figure 8, the average importances of individuals are graphically represented. This 
indicates that there are patterns of similarity and areas of divergence in desirability of 
the offering across individuals. This is to be expected given that individuals have 
different roles within their job and within the DMU, and different interaction experiences 
that will shape their perception of the offering (Sheth, 1973, Webster and Wind, 1972). 
Where importance figures indicate the relative influence of each attribute on the 
evaluation of the offering, the utilities indicate which level is preferred. This is 
interesting, particularly at the individual level, because it highlights differences in 
preference for the providers involvement in the activity. For example, the activity 
capability forecasting is the activity of working out engine numbers and configurations 
needed to support a fleet of helicopters month to month. Respondent 2, a pilot, and 
respondent 6, an engineer, have similar relative importance for this attribute in the 
evaluation of the offering; 5% and 4% respectively. Therefore, whilst for neither of the 
respondents this activity is overly influential on their evaluation, their preference for the 
providers role in the activity is reversed. For the pilot, preference is for the provider to 
be involved in the activity. However, for the engineer, preference is for the activity to be 
carried out without the provider. This demonstrates that customer preference is not 
always for the provider to be involved in VCAs. It is often assumed, through the linear 
continuum models in servitization, that additional services activities in the providers 
offering ‘add value’ (e.g. Tukker, 2004). However, evidence is found here that for some 
individuals in this DMU preference was not for these additional service activities to be 
provided. In other words, they did not desire the provider to be involved in the VCA. 
This was true in the activities of ‘capability planning’ and ‘Advice for Operational 
Capability’, which have been highlighted in red in Table 21. Whilst their involvement is 
not preferred, from the counts analysis in Table 23, we can assume that if these 
activities were included in the offering they would not render the offering unacceptable. 
This is assumed because none of the respondents selected provision of these activities 
as unacceptable. As a result, we propose that: 
 
Proposition 1: When evaluating a providers value proposition, involving the provider in 
a VCA (i.e. outsourcing) is not always preferable to carrying out the activity without the 
providers interaction (i.e. in-house). 
 
In addition to proposition one, which indicates ‘adding service activity’ does not 
necessarily ‘add value’. We find two further patterns of desirability in the data which 
contribute to the existing literature relating to equivalency of engine performance in use 
and to ‘closeness’ of interaction in VCAs. 
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Figure 8 – Relative importance of VCAs at an individual level  
 
Equivalency  
Venters and Whitley (2012) describe customer ‘desires’ when considering cloud 
computing (i.e. outsourcing) over hosting infrastructures locally (i.e. in-house). They 
categorise dimensions of desire as both technical (relating to product performance in 
use) and service (relating to outcomes of activity). They claim the decision to 
outsource, is not in isolation of a comparison to existing experiences of performance 
and use. Therefore, from a literature review and empirical data, they propose that 
equivalency is a technical desire. This is a desire for performance, availability and 
latency of the product to be equivalent when outsourced to when conducted in-house. 
This would suggest in the context of the value-creating system around engine use that 
the customer must be confident that the performance, availability and latency of the 
engine in use will be at least equivalent to that experienced/expected when undertaking 
the activities themselves.  
 
The data on the VCA equipment performance, defined as alignment of power output, 
economy, durability to the desired level. As one might presume under performance 
(less than desired) is not preferred by any of the respondents. Furthermore, four of the 
respondents declared that this was unacceptable (see counts analysis in Table 23). 
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Therefore it would seriously impact their evaluation of the offering. Likewise, an equal 
to desired performance was declared as a must-have by the same four respondents. 
This suggests equivalency of engine performance is an important consideration in the 
evaluation of the offering. It is not surprising then that, on average, it is one of the most 
influential activities in the offering. Interestingly, the most preferred level of the activity 
is not always greater than desired. Looking at Table 21, you can see that respondents 
1, 3 and 5 preferred equal to, over greater that, desired performance. This is not to say 
that greater than desired performance is not desirable, just that equal to desired 
performance was more influential in their evaluation. In qualitative interview with 
respondent one on product performance, the policy-maker stated that: 
‘… in years of discussion before production; during development or before 
the development (of the engine)… we defined exactly what (performance) 
we want; what industry is able to do and what is affordable for us… when 
we are using equipment, it’s finished – all of these discussions – so there is 
no change’ 
It can be assumed that customers desire equivalency of product performance. That is 
equivalency to performance defined during specification. Achievement of this is 
paramount in their evaluation of an offering.  
 
Table 23 - Counts analysis 
Attribute Levels Musthave Unacceptable 
Brand Current Brand 3 50% 0 0% 
Competitor Brand 0 0% 3 50% 
Equipment 
Performance 
Greater Than 
Desired 
Performance 
0 0% 0 0% 
Equal To Desired 
Performance 
4 67% 0 0% 
Less Than Desired 
Performance 
0 0% 4 67% 
Technical 
Query 
Resolution 
Within 'Customer 
Required By Date' 
3 50% 0 0% 
Not Guaranteed 
Within 'Customer 
Required By Date' 
0 0% 3 50% 
Concessions Granted 4 67% 0 0% 
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Not Granted 0 0% 4 67% 
Repair On-Site Repair 
Service 
0 0% 0 0% 
Off-Site Repair 
Service 
0 0% 0 0% 
Not Provided 0 0% 2 33% 
Maintenance On-Site 
Maintenance 
Service 
0 0% 0 0% 
Off-Site 
Maintenance 
Service 
0 0% 0 0% 
Not Provided 0 0% 1 17% 
Spares 
Management 
Provided 0 0% 0 0% 
Not Provided 0 0% 0 0% 
Through-Life 
Planning 
Provided 0 0% 0 0% 
Not Provided 0 0% 0 0% 
Capability 
Planning 
Provided 0 0% 0 0% 
Not Provided 0 0% 0 0% 
Equipment 
Operating 
Advice 
Provided 0 0% 0 0% 
Not Provided 0 0% 0 0% 
Advice for 
Operational 
Capability 
Provided 0 0% 0 0% 
Not Provided 0 0% 0 0% 
 
Availability, in this context, is the level of engines on hand to use; latency is the time 
taken for an engine to be available for use. Therefore, if we apply the logic of Venters 
and Whitley (2012), customer’s desire for an offering may be affected by whether or not 
latency and availability are expected to be at least equivalent to that if they were not to 
engage the resources of the provider in their value-creating system. ‘Technical query 
response speed’, ‘repair’ and ‘concessions’ could be considered as activities affecting 
latency. While, ‘maintenance’, ‘spares management’, ‘through-life planning’, ‘operating 
advice’ (training) and ‘capability (asset level) planning’ might be considered to affect 
the availability of engines. Data on these value-creating activities suggests that, for this 
customer group, provider resources towards latency are more desirable and more 
influential on the evaluation of the offering than activities affecting availability. First, in 
the counts report (Table 23), four respondents referred to levels of concession 
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provision as either ‘must-have’ or ‘unacceptable’, three did the same for technical query 
resolution speed and two for repair. However, only one respondent was found to have 
a similar response to an availability activity. Namely, one respondent declared that no 
provision of maintenance activities would be unacceptable. Second, the three activities 
affecting latency equate to approx 46% of the total desirability of the offering, whereas, 
the five affecting availability only total 28% (see Table 20). This shows that latency 
activities are far more influential on the evaluation of the offering than availability 
activities. We can infer that this is likely to be a reflection of a low experience level with 
outsourcing this type of VCA and therefore the customer has no base from which to 
expect a standard quality of outcomes. This is partly because the case examined is a 
time and materials contract in which the customer will have direct experience of the 
provider’s contribution to latency activities but potentially no direct experience of their 
interaction with availability activities. Direct experience of interactions and outcomes in 
co-producing the latency activities would improve the experience level but it would also 
mean the customer has some dependency on the provider for these activities due to a 
history of interaction. Moreover, the customer may associate the provider’s core 
competencies with development, repair and maintenance of the engine, rather than in 
managing a fleet of aircraft for use outcomes. Therefore they have no knowledge base 
for these activities. For example, extracts of a qualitative interview with respondent 2, a 
pilot, shows that he perceives a difference in knowledge and skill of Rolls Royce to 
conduct latency activities, compared to ‘advice for operational capability’. 
 
Extract referring to Rolls Royce knowledge towards activities affecting latency: 
 ‘we don’t have the knowledge… the only people who have this level of 
knowledge is engineers in industry… it’s a really, really complex aircraft 
already at my level and I’m just a user... even (the procurement department) 
don’t have the knowledge to fully understand the interaction between 
systems… so that’s why we assign the manufacturer, so a company is 
responsible… but the problem of this position, we are fully chained with the 
same company… because they have knowledge we don’t … Today, we’ve 
got … a short term contract for civilians… to be able to go (theatre)… 
because we know we don’t have the knowledge and maybe in case of one 
failure we need his ability to contact the company and tell us in the field, 
‘okay, initially we should do that’ 
 
Extract referring to Rolls Royce knowledge for ‘advice for operational capability’: 
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‘Concerning military forces, I’m not sure the company has the ability to corral 
you in this sense… things are going so fast .. it changes a lot – quickly… 
operating combat systems.. you’ve got many evolutions, even if you’ve got a 
map of design 20 years ago, even if you’ve got the upgrade; even if you’ve 
got the manufacturers to provide you with the upgrade… the way we use it is 
changing all the time…. you’ve got the military specifications and you’ve got 
the (procurement department) translator . And on the other side, it is very 
difficult for the manufacturer to think about how the military will operate.’ 
 
These extracts show that the pilot views Rolls Royce competency towards latency 
activities as complementary, in fact he refers to dependency on them to conduct these 
activities. However, he sees the use of the helicopter engine in the operating 
environment as beyond their skills and knowledge. Therefore in a comparison against 
their ability to perform these activities without the provider, they do expect equivalency. 
While expectation of the provider’s skills, resources and capabilities towards VCA will 
depend on the context and experience of the customer, it can be assumed that 
customers evaluate offerings based on equivalency of performance. Judging the 
providers skills, resources and capabilities towards performance, latency and 
availability of the engines in use and therefore: 
 
Proposition 2: Unless the customer perceives the result of outsourcing VCAs 
associated with performance, availability and latency to be at least equivalent to the 
result of performing value-creating activities in-house, they will prefer to carry out the 
activity in-house. 
 
‘Closeness’ of interaction (Arms-length) 
Literature in servitization has discussed arms-length relationships, where closeness of 
interaction between the provider and customer is controlled by the customer.  This has 
been linked to the visibility a close interaction requires (Holmström et al., 2010). 
Others, have suggested the customer may only be willing to invest in close interaction 
if the processes are relevant to their value-creation process (van Weele, 2004), as they 
will not necessarily be willing to invest in such relationships with every firm with which 
they interact (Rust and Thompson, 2006). Furthermore, interaction has been discussed 
in terms of dependency. From the qualitative interview with the procurement agent 
(respondent 3) it is evident that control, dependency and power are important in their 
interactions with the provider: 
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‘If (engines) are based on a civilian platform, it’s more difficult to have 
sufficient leverages on civilian companies because … they have several 
productions and use. So you can become in some way too small 
customer… how can we keep sufficient leverage and be sure that our 
constraints are taken into account…’ 
Closeness of interaction, in the context of this case, is partly defined by government 
restriction. It is not possible for Rolls Royce, or any civilian company, to physically 
participate in field/theatre operations, unless they are trained as military personnel. The 
military have what are called forward support activities and depth support activities. 
Forward support activities are traditionally carried out by the customer in theatre or on 
second line bases. Whereas, depth activities have a history of being outsourced to 
OEMs and are conducted in third or fourth line bases, which may be either civilian or 
military owned and operated. As the industry has ‘servitized’ civilian companies have 
become more involved in forward operating activities either through deployment in 2nd 
and 3rd line bases or through advances in technology. An extract from a qualitative 
interview with respondent 1, a policy maker, discusses this issue: 
 
 ‘Military people are in charge of operating the equipment; the aircraft; 
helicopter; let’s say battle vehicle and so-on...  (battle) zone is specific for 
military people…So, the difficulty, or I would say the challenge for us is to 
find exactly the limit between what is for military people … (what is for) 
civilian people from the companies and so-on.… we have a lot of discussion 
with the Army to say, ‘okay, that will be the limit between the forces and the 
industrial world’… In the past the second line was specifically for the forces, 
but now we are changing… and part of the second line can be made by 
people from industry …  there is many, many reasons for this change.  The 
first one, I would say, is the complexity of the equipment… there is less and 
less job we can do in second level on the base...  when I was a young 
Engineer, in the second line we were able to change a component … we 
were capable to do that.  It’s impossible now.  You can test the card or even 
the box and say, ‘it’s good’ or ‘it’s not good’ but you can’t operate and 
change a component… And also there is another phenomenon.  When I 
was a young Engineer, we had a lack of reliability of the equipment.  It’s no 
longer the case and … there is no value to .. a man if there is only one time 
a year or one time each two years he has to intervene on a box.  So that’s 
another reason to say, okay, there is not enough activity to maintain a good 
qualification on our major personnel at the second level … the number 
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(people) who are able, per flight is reducing very quickly… technology has 
changed completely the way to intervene’ 
  
From this extract it is clear that the customer is considering the role of civilian 
providers, such as Rolls Royce, in their forward support activities, which would require 
closer collaboration with the provider. Interestingly, examining the individual utility data 
in Table 21, those individuals who work on the second line bases (i.e. the engineers) 
prefer the provider to carry out repair and maintenance activities at an arm’s-length. 
Specifically, their preference is for activities, which could be carried out on-site (i.e. on 
customer owned bases), to be provided by the provider off-site (i.e. away from 
customer owned bases). The fact they prefer these activities to be provided, than not, 
suggests they believe Rolls Royce has the capability to conduct these activities. 
However, they would prefer to send items to the provider off-site, and have them 
returned fixed, rather than to integrate the provider in on-site activities. The pilot 
(respondent 2) and procurement agent (respondent 3) were the only two respondents 
who had a preference for on-site provision of these activities. From the conjoint data, 
then, it can be argued that evaluation of the closeness of interaction is related to an 
individual’s role and the effect on their own situation. Furthermore, without an existing 
experience-base of positive interactions in an activity, customers may prefer arms-
length interaction. This leads us to propose the following: 
 
Proposition 3: With a relatively low experience level, and when activities impact on 
‘production’ processes, customers will prefer arms-length interaction.  
 
3.4 Theoretical Discussion and Implications 
In laying out the research objective of this thesis - to explore how customer judgement 
of a provider’s value proposition is affected by future customer-provider collaboration in 
the creation of value in use – this study draws on servitization and value literature 
within B2B marketing to explore customer preference for provider offerings 
characterised by customer-provider collaboration in delivering the offering post-sale. To 
be exact, customer preference for PSS offerings found in the industry phenomenon of 
servitization are examined.  
 
For the customer, servitization represents a change in the provider’s value proposition 
(i.e. in the PSS offering). This results in a decision on whether to retain value creating, 
or usage, processes in-house or whether to outsource activity to a provider and 
therefore engage them in those use processes. In RQ1a, we identify the value 
proposition of Rolls Royce, an OEM of aero-engines. Our identification draws on the 
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general understanding within SDL literature in which the value proposition is 
considered as a set of ‘frozen activities’ (Kowalkowski, 2011). Based on Macdonald et 
al’s (2011b) recommendation for assessment of value-in-use, we identify the 
customer’s usage processes in value creation and the provider’s value proposition as 
their contribution towards those processes. And so, identify eleven VCAs carried out in 
order to achieve value-in-use of the engine that can be performed by the customer or 
the firm. Even though, the provider’s value proposition is a combination of these frozen 
activities offered for exchange with the customer.  
 
Identifying the VCAs contributes to both servitization and SDL literature. Firstly, it 
contributes to SDL by providing an empirical exploration of the value proposition 
concept within the context of PSS. SDL literature, which has been largely conceptual, 
has called for both qualitative and quantitative data to support SDL’s perspectives on 
value propositions (Frow and Payne, 2011: pp.236). Further, it is suggested this could 
be examined through market segment-specific value propositions such as PSS 
(Ballantyne et al., 2011a). Second, it contributes to servitization literature by viewing 
the value proposition through a SDL. As, whilst servitization literature aims to rest on a 
foundation of what a customer values through fulfilling customer need, it has been 
argued these foundations are built on customer value as utility. As discussed in 
Chapter 2, a utility conceptualization of value is limited in its ability to capture the true 
nature of value creation. It implies a passive customer whose main role is the 
evaluation and consumption of the offering’s benefits (Gronroos and Voima, 2013). 
Given this limitation, the use of SDL is an alternative lens through which to explore the 
value of PSS where the customer is active in value creation. Thirdly, this study aims to 
understand value propositions in servitization from a customer perspective, a 
perspective that has thus far been under researched (Tuli et al., 2007). 
 
While identifying the value proposition has some contribution to extant literature in 
itself, it presents an opportunity to explore customer preference for outsourcing VCAs. 
In RQ1b, through a conjoint experiment, we explore preference of a European Defence 
Department for Rolls Royce provision of the VCAs identified in RQ1(a). Three principle 
propositions were raised from analysis of the data: (1) involving the provider in a VCA 
(i.e. outsourcing) is not always preferable to carrying out the activity without the 
providers interaction (i.e. in-house); (2) Unless the customer perceives the result of 
outsourcing value-creating activities associated with performance, availability and 
latency to be at least equivalent to the result of performing value-creating activities in-
house, they will prefer to carry out the activity in-house and (3) in evaluation situations 
with a relatively low experience level, and when activities impact on ‘production’ 
136 
 
processes, customers will prefer arms-length interaction.  These propositions have a 
number of implications for the existing literature. 
 
The first of these propositions suggests that the relationship between the level of VCA 
in the value proposition and customer preference is not necessarily additive. In actual 
fact, the customer did not necessarily prefer to outsource VCAs and therefore did not 
necessarily prefer ‘added’ services. This refutes added value models of value that are 
often implicit in models of servitization and suggest that adding service activity, ‘adds 
value’ for the customer (e.g. Tukker, 2004). Servitization is often depicted along a 
transition line from pure product manufacturers to pure service providers (see Figure 1) 
(e.g. Gebauer et al., 2005, Oliva and Kallenberg, 2003). In this view, as firms move 
along the transition line, the relative importance of services increases and the relative 
importance of tangible goods decreases (Windahl and Lakemond, 2010, Baines et al., 
2009b). Tukker (2004) argues that as the relative importance of tangible goods 
decreases, opportunities for determining the value for the customer rises. Leading him 
to suggest the client may be willing to pay more, implying that as firms add service they 
add perceived value at purchase. Our findings show the relationship between adding 
service activity and perceived value is more complicated than this. 
 
In considering customer preference, our findings show that VCAs surrounding latency 
of the engine were more desirable and more influential on the evaluation of the offering 
than availability VCAs. Latency concerns the time taken for an engine to be available 
for use and relates to the VCAs of ‘technical query response speed’, ‘repair’ and 
‘concessions’. There are two implications of note here. First, in comparison to activities 
affecting the availability of engines, latency activities have low levels of interaction in 
the core ‘production’ processes of the customer. This provides empirical support for 
claims by Windahl and Lakemond (2006) that customer’s may prefer provider offerings 
that have a low impact on core processes. Second, customers have arguably more 
experience and knowledge of outsourcing latency VCAs as a result of traditional repair 
and maintenance style contracts. In his discussion of B2B ‘value-production types’, 
Moller (2006) implies that the more VCA is included in the value proposition the less 
able a customer is to evaluate expected outcomes. In value propositions with low levels 
of VCA, such as traditional support contracts, activity is carried out with minimal 
interaction or dependency on the provider and therefore roles and competences are 
basically known. Therefore, the customer has a relatively accurate knowledge level, as 
well as, an experience-based idea of the potential gains and their relative costs of 
exchange. As activity in the value proposition increases, combined activities of the 
customer and provider increase and it becomes increasingly difficult to control and 
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assess the costs and sacrifices required to deliver the offering. Evidence from the case, 
therefore, finds evidence to support the conceptual argument of Moller (2006). These 
two observations suggest that adding service to an offering does not necessarily add 
perceived value. Rather, preference for outsourcing VCA is affected by knowledge and 
experience of collaborating with the provider to deliver VCAs and the extent to which 
outsourcing VCA will effect core processes. 
 
Based on the case data and suggestion in the literature, we can propose a lack of 
knowledge and experience of collaboration leads to ‘service’ uncertainty (see for 
example Gulati and Sytch, 2008). In other words, the outcome of outsourcing the VCA 
is unknown, which in turn may affect perceived risk (i.e. the perceived probability of a 
negative outcome). Conversely, however, if there is a prior relationship and customers 
have a knowledge and experience base, ‘service’ uncertainty and perceived risk may 
be reduced and, as a result, outsourcing VCA may be desirable. This challenges 
arguments present in literature that the more VCA in the offering, the higher the 
customer’s perceived risk at purchase (Fang et al., 2008, Brown et al., 2011, Moller, 
2006). This argument is based on the reasoning that the more activity that is 
outsourced by the customer to the provider, the more interaction and interdependency 
there is likely to be between customer and provider in delivering the offering (Windahl 
and Lakemond, 2010). As a result, the customer loses an element of control in realising 
‘goodness’ of the offering, leading to uncertainty and risk in the exchange (Brown et al., 
2011). Hence, in considering the research objective, extant servitization literature has 
suggested that future customer-provider collaboration in use increases perceived risk 
for the customer at purchase. However, it has also been suggested that in a buy 
situation the future collaborative process could increase perceptions of both potential 
value and risk, where positive experiences lead customers to assume that future 
experiences with the supplier will be positive reducing their uncertainty and having a 
positive influence on their purchase probability (Brown et al., 2011). These 
relationships have been proposed implicitly, and explicitly, but have not been 
empirically explored. This draws us into the conceptual development for study two, 
which considers the potential role customer-provider collaboration in use might play in 
customer judgement of perceived risk and therefore intention to purchase.  
 
In summary, and reflecting back on the research objective, this study finds that 
customer judgement of the provider’s value proposition is affected by future customer-
provider collaboration in the creation of value in use. We identify that customers do not 
always prefer increased levels of VCA in the provider offering and suggest this may be 
due to a lack of knowledge and experience, or a negative experience, of customer-
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provider collaboration in delivering the VCAs. The review of servitization literature 
(section 2.2) uncovered gaps in our understanding of the phenomenon from a 
customer perspective. Arguably, there has been little understanding of the perceived 
value for the customer of deciding to outsource and engage the provider in their value 
creating activity; this study begins to address this gap.  
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Chapter 4: Study Two – The Effect of Co-Capability on Re-
Purchase Intention for PSS 
Drawing on the literature set out in chapter 2, and building on the findings of study one, 
the second study of this thesis explores how customer-provider co-productive ability 
(co-capability) to deliver an offering in use effects the customer’s judgement of a 
provider’s value proposition. Specifically, how their experience of co-capability in use 
affects a customer’s intention to purchase in the future and therefore continue an 
exchange relationship. 
  
The objective of this study should be seen as exploratory, it is designed to interpret and 
statistically check observed constructs and their posited effects proposed from study 
one. As such, the study is designed to explore a set of hypothesised relationships 
between (1) the extent the customer outsources value-creating activities; (2) their 
perceived co-capability; (3) the risk they perceive in re-purchasing the contract; and (4) 
their intention to re-purchase and to assess their impact on perceived risk and re-
purchase intention. Put simply, the primary objective here is not to confirm (or reject) 
theory on these relationships but to explain their effect on the target construct, re-
purchase intention. In particular, we are interested in the role and effects of perceived 
co-capability on customer re-purchase intention. Thus, addressing the research 
objective (section 2.4) by examining how intention to purchase is affected by customer-
provider collaboration in realizing ‘goodness’ of the offering post-sale.  
 
This chapter is organised as follows: First, the research question for study two is 
derived from the research objective set out in section 2.4 and raised from gaps in 
knowledge within two sub-sets of B2B and marketing literature: servitization and 
customer value; this leads us to review inter-organisational exchange theories in order 
to develop hypothesis from which we can test the constructs and their posited effects; 
Following hypothesis generation, we outline the procedures employed for the empirical 
testing of the research model; The results of the study are explained and examined and 
finally discussed within the frame of the literature. 
 
4.1 Conceptual Development and Research Question 
In SDL and indeed across relationship marketing more generally, it has been argued 
that exchange between customer and provider is more than just the purchase 
transaction. The purchase is just one important interaction within a relationship that 
spans from ‘pre-sale to post-sale service and beyond’ (Ballantyne et al., 2011a: 
pp.207).  As a result, marketing, in terms of directing the firm to propose and co-create 
value to customers, must fully understand the value-creating system of proposition, 
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offering, use, context and resources. The evaluation of interactions in this value-
creating system, by both customer and provider, involves three connected stages each 
separated by time and space; the value proposition (i.e. pre-sale activity and 
judgement of offering ‘goodness’), resource integration (i.e. post-sale experience of the 
offering in use) and value-in-use (i.e. post-sale judgement of ‘goodness’) (Ballantyne et 
al., 2011a). This implies that the act of and evaluation of the proposition, and as 
consequence the offering, is related to an expectation of resource integration in, and an 
outcome of, the use experience. While B2B marketing literature has identified 
relationships between the outcome of a use experience and the judgement of future 
value propositions, the relationship between resource integration phase and the 
value proposition has been discussed by several authors but not yet extensively 
empirically explored (e.g. Ballantyne et al., 2011a, Kowalkowski, 2011, Moller, 
2006).  
 
In servitization literature, there is a clear recognition of the need for research into 
inter-organizational collaboration, or resource integration, in value creation and 
the development of collaborative competences which support it (Moller, 2006, 
Windahl and Lakemond, 2010). Collaborative competences become more important 
when it is recognized that as the level of resource integration between customer and 
provider increases in the value-creating system, so does reciprocal interdependence 
(Windahl and Lakemond, 2010). However, despite the emphasis of current research in 
servitization on the need for collaborative exchange, the reciprocal interdependencies 
between customers and suppliers, their consequences, and potential for value creation 
have not been as extensively explored (Windahl and Lakemond, 2010, Tuli et al., 2007, 
Gulati and Sytch, 2007). One of the consequences of reciprocal interdependence put 
forward, at least for the customer, has been the suggestion of higher perceived risk in 
buying service offerings than in buying equipment alone. Increased involvement of the 
provider in the customers processes is argued to result in a loss of control and 
competence in the process for the customer (Windahl and Lakemond, 2010, Ng and 
Nudurupati, 2010) and an interdependence between customer and provider that 
requires dyadic cooperation and coordination to achieve outcomes (Ng and 
Nudurupati, 2010, Bastl et al., 2012, Windahl and Lakemond, 2010). However, the 
perception of higher risk in PSS offerings as not been empirically explored, neither has 
the effect of resource integration on the customers evaluation of the providers offering.  
 
In study one we identify that customers do not always prefer increased levels of VCA in 
the provider offering and suggest this may be due to a lack of knowledge and 
experience, or a negative experience, of customer-provider collaboration in delivering 
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the VCAs. Consequently, this may lead to ‘service’ uncertainty and higher perceived 
risk in the exchange. This draws us into consideration of the potential role customer-
provider collaboration in delivering the offering post-sale might play in perceived risk, 
and as a result, customer judgement of the value proposition. Research has shown that 
the joint ability of the customer and provider in the performance of these activities 
affects the outcome performance (Ng et al., 2013). Further, it has suggested that in a 
buy situation the future collaborative process should increase perceptions of both 
potential value and risk, where positive experiences lead customers to assume that 
future experiences with the supplier will be positive reducing their uncertainty and 
having a positive influence on their purchase probability (Brown et al., 2011). These 
relationships have been proposed implicitly, and explicitly, but have not been 
empirically explored.  
 
In addressing these gaps, the second study, based on the value proposition identified 
in RQ1 (a), looks at how co-capability at the resource integration phase (i.e. in use) 
effects future evaluation of the value proposition and therefore a customer’s intention to 
repurchase. Thus, the following research question is posed: 
 
RQ2: How does perceived co-capability effect re-purchase intention for PSS? 
 
In so doing, we build on conceptual arguments in SDL by Ballantyne et al. (2011a) and 
Kowalkowski (2011) aiming to empirically identify a connection between the value 
proposition phase, where value is judged, and the resource integration phase, where 
value is created. 
 
4.2 Theoretical Framework 
The conceptual development for this study raises the question of how the co-capability 
between a customer and provider in interactions post-sale effects future purchase 
transactions. In this thesis, there has been much discussion around exchange theory in 
marketing, which has been criticised by many as being limited in its ability to explain 
exchange beyond a discrete purchase transaction. Literature has been examined 
which extols the purchase transaction as just one of the interconnected interactions 
within a buyer-seller exchange relationship. This is not to say the exchange transaction 
is not an important interaction, it remains a focal event between two or more parties; 
providing an important frame of reference for its formation and execution; and most 
important, as a critical event in the marketplace, it allows the careful study of 
antecedent conditions and processes of buyer-seller exchange (Dwyer et al., 1987). 
However, in order to explore the role of continued buyer-seller interaction post-sale on 
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the exchange transaction, given its limitations, we need to understand more than just 
exchange theory. In this section, inter-organisational exchange theories are discussed 
as a theoretical framework from which to derive hypothesis that will statistically support 
exploration of RQ2.  
 
Several approaches have guided much of the research into the nature of buyer-seller 
exchange relationships; Transaction cost analysis (TCA), which focuses on identifying 
efficient structures for governing market transactions (Williamson, 1985); relational 
contracting, which adds a sociological perspective to governance (Macneil, 1980); the 
interaction model, which is rich in description of business practice (Hakansson, 1982, 
Hallen et al., 1991); Resource dependency theory (RDT), which emphasize techniques 
for managing dependence and uncertainty (Pfeffer and Salancik, 1978); and finally, 
Social Exchange Theory (Thibaut and Kelley, 1959, Dwyer et al., 1987, Anderson and 
Narus, 1990), which emphasize processes that lead to satisfaction for the exchanging 
parties. Each of these theories and frameworks emphasizes different yet important 
aspects of commercial exchange and can be divided into two streams (Stern and Reve, 
1980). The first is the microeconomic paradigm, which like exchange theory, is 
predicated on neoclassical economics and shares many of its limitations with regards 
to explaining buyer-seller exchange. The second paradigm is the behavioural paradigm 
that seeks to address many of the limitations inherent in the microeconomic paradigm.  
 
While the microeconomic paradigm has limitations in regards to its ability to explain 
relational exchange, it should be noted that none of the theories and models are 
viewed as mutually exclusive. Each explains important aspects of exchange. Indeed, 
many authors view them as complimentary, applying them in integrated models (e.g. 
Cannon and Perreault, 1999, Stern and Reve, 1980, Wilson, 1994, Dwyer et al., 1987, 
Heide, 1994). Wilson (1994) comments within the relational paradigm, many empirical 
investigations of buyer-seller exchange share common variables. These include 
commitment, trust, cooperation, mutual goals, interdependence, power imbalance, 
performance satisfaction, comparison of alternatives, adaptation, non-retrievable 
investments, structural and social bonds. Furthermore, recent studies in alliance 
literature show that formal contracts and relational governance could be 
complementary and that outcomes are achieved from an optimal configuration of 
formal and relational governance (Hoetker and Mellewigt, 2009, in Ng et al., 2013). 
 
This section briefly discusses each of the aforementioned theories, focusing on their 
contributions and limitations with regards to RQ2. As a result, social exchange theory is 
positioned as an appropriate theory through which to develop hypotheses. 
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Transaction Cost Analysis (TCA) 
As mentioned, the inter-organisational exchange literature consists of two main 
research streams, namely, the microeconomic and the behavioural paradigms (Stern 
and Reve, 1980). The microeconomic paradigm is predicated on Transaction Cost 
Analysis (TCA), which belongs to "New Institutional Economics" (Dwyer et al., 1987).  
TCA represents a governance decision, more specifically, it represents a choice 
between internal and external organisation (Heide, 1994). In short, TCA views firms 
(internal) and markets (external) as alternative forms of governance. The choice 
between which is driven by firms’ desire to minimize the direct and opportunity costs of 
exchange (Rindfleisch and Heide, 1997, Lambe et al., 2001). Termed “transaction 
costs” (Williamson, 1975). This assumes of course that "efficiency", within predefined 
rules of the game, is the criterion that determines the desirability of the outcome 
(Ghoshal and Moran, 1996). 
 
Coase (1937, in Rindfleisch and Heide, 1997) proposed that firms and markets are 
alterative governance structures that differ in their transaction costs, specifically, under 
certain conditions; the costs of conducting economic exchange in a market may exceed 
the costs of organizing the exchange within a firm. Williamson’s (1975, 1985) TCA 
framework builds on the work of Coase by (1) identifying the types of exchanges that 
are more appropriately conducted within firm boundaries than within the market; (2) 
suggesting that transaction costs include both the direct costs of managing 
relationships and the possible opportunity costs of making inferior governance 
decisions; and (3) proposing a micro-analytical framework that rests on the interplay 
between two main assumptions of human behaviour (i.e. bounded rationality and 
opportunism) and two key dimensions of transactions (i.e. asset specificity and 
uncertainty) (Rindfleisch and Heide, 1997). 
 
In this micro-analytical framework, bounded rationality is the assumption that decision 
makers have constraints on their cognitive capabilities and therefore limits on their 
rationality. According to TCA, these constraints become problematic in uncertain 
environments, in which the circumstances surrounding an exchange cannot be 
specified ex ante (i.e., environmental uncertainty) and performance cannot be easily 
verified ex post (i.e., behavioural uncertainty (Rindfleisch and Heide, 1997). 
Environmental, or external, uncertainty creates adaptation costs when the relevant 
contingencies are too numerous or unpredictable to be specified ex ante and 
mechanisms must be put in place to permit adjustments as events unfold (Heide, 
1994). Behavioural, or internal, uncertainty creates evaluation costs when there is 
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ambiguity or difficulty ascertaining whether contractual compliance has taken place 
(Heide, 1994, Alchian and Demsetz, 1972). Asset specificity, or transaction-specific 
investments, involves physical or human assets that are dedicated to a particular 
relationship and cannot be redeployed easily (Heide, 1994). Their idiosyncratic nature 
gives rise to safeguarding costs, in the sense that mechanisms must be designed to 
minimize the risk of subsequent opportunistic exploitation (Klein et al., 1978, 
Williamson, 1985).  
 
The basic premise of TCA is that if adaptation, performance evaluation, and 
safeguarding costs are absent or low, economic actors will favour market governance 
(Rindfleisch and Heide, 1997, Heide, 1994). However, if costs associated with 
transaction-specific investments and external and internal uncertainty is high enough to 
exceed the production cost advantages of the market, firms will favour internal 
organization. This is exemplified in Visnjic and Van Looy (2013) discussion of a 
customer’s choice of internal or external organisation in servitization. They argue that a 
customer will choose to outsource services if the offering is considered to be the most 
cost effective option. This is described by Williamson (1975) as "market failure" as the 
market mechanism becomes an inefficient means of mediating exchange. The implicit 
assumption made in this premise is that the internal organization has inherent 
safeguarding, adaptation, and evaluation capabilities which negate transaction cost 
(Heide, 1994, Rindfleisch and Heide, 1997).  As a result, overemphasizing the ability of 
hierarchical mechanisms to govern relationships (Maitland et al., 1985, in Heide, 1994).  
 
TCA provides a good model for market exchange governance, as a discrete event. It 
explicitly considers the efficiency implications of adopting alternative governance 
mechanisms and elucidates that in response to environmental uncertainty and 
dependence firms may choose non-market, internal, governance (Heide, 1994). 
However, as with exchange theory inherited from microeconomics, TCA is criticized for 
failing to account for the social structures within which exchange is "embedded" 
(Granovetter, 1985). Furthermore, its basic premise that the risk of partner opportunism 
limits the effectiveness of relational governance in exchange relationships is criticised 
(Lambe et al., 2001). Doubt has been cast on TCA’s assumption of universal 
opportunism– especially in relational exchange (e.g. Heide and John, 1992, Morgan 
and Hunt, 1994, Ghoshal and Moran, 1996). In fact, several researchers have shown 
that relational control in the form of norms or personal relations is often an effective 
means of governance (e.g. Anderson and Narus, 1984, Dwyer et al., 1987, Morgan and 
Hunt, 1994). Thus, TCA is limited in its capacity to explain exchange governance in 
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exchange relationships in which the partners are able to develop relationship-based 
governance over time (Lambe et al., 2001). 
 
Relational Contracting 
Like TCA, relational contracting looks at governance. Heide (1994) describe 
governance as ‘a multidimensional phenomenon, encompassing the initiation, 
termination and ongoing relationship maintenance between a set of parties’ and states 
that while TCA describes departures from market based exchange in terms of shifts 
towards hierarchical governance, contracting theory views it as a shift towards 
relational governance. This leads to the discussion of the second stream in inter-
organisational exchange literature, the behavioural paradigms (Stern and Reve, 1980). 
A major contribution of relational contracting literature is Macneil’s (1980, 1978) formal 
typology of exchange as "discrete" versus "relational". According to Macneil (1980: 
pp.60), the archetype of a discrete transaction is manifested by money on one side and 
an easily measured commodity on the other. A discrete exchange is assumed to be 
independent of past and future relations between the contracting parties and constitute 
nothing more than the transfer of ownership to a product or service (Goldberg 1976). 
Relational exchange, in contrast, accounts explicitly for the historical and social context 
in which transactions take place and views enforcement of obligations as following from 
the mutuality of interest that exists between a set of parties (Dwyer et al., 1987, 
Kaufmann and Stern, 1988).  Macneil (1980, 1978) differentiates discrete transactions 
from relational exchange along several key dimensions. These include, the basis for 
future collaboration may be supported by implicit and explicit assumptions, trust, and 
planning and relational exchange participants can be expected to derive complex, 
personal, noneconomic satisfactions and engage in social exchange (Dwyer et al., 
1987). However, most important is the fact that relational exchange transpires over 
time and each transaction must be viewed in terms of its history and its anticipated 
future. In sum, the typology is viewed as a continuum of ‘discreteness’ of which 
discrete exchange between buyer and seller, as defined by Macneil, is an ‘idealized 
fiction’ (Dwyer et al., 1987). In other words, a discrete transaction, specifically 
excluding relational elements, is largely unrealistic and exchange should be seen 
across a scale of ‘discreteness’. 
 
Interaction Approach 
The Industrial Marketing and Purchasing Group (IMP Group) propose an ‘interaction 
approach’ to buyer-seller exchange (e.g. Hakansson, 1982, Hakansson and Wootz, 
1979, Ford, 1990). Following the groups ethnographical studies of close to 900 
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European industrial buyers and sellers, the IMP Group believes that interaction is a 
series of short-term social interactions that are influenced by the long-term business 
process that bind the firms together (Wilson, 1994). In short, discrete transactions 
cannot be treated in isolation and are part of a wider business relationship. 
Summarizing much of the earlier IMP work, Hakansson and Wootz (1979) propose the 
following model of interaction, illustrated in Figure 9. In the model three different 
aspects of interaction are discussed; the physical interaction process, the social 
interaction processes, and mutual adaptations. These three aspects are tenets of the 
interaction and are affected by the internal decision-making structure, the perceived 
need to interact, interactions with other partners and changes therein, on both sides of 
the respective exchange. Thus, representing a dyadic view of exchange. For each firm, 
the need to interact is perceived to be high when decision-makers find it beneficial to 
interact with another company, if the other company can affect their own firm's 
situation. The larger the other party's perceived abilities are, the higher the perceived 
need to interact with that firm. This need is inversely related to the proportion of 
alternatives available. If there are many alternatives, the need to interact is small, but 
the need increases as the number of alternatives decline. If the perceived need to 
interact is high, then a firm’s effort and commitment to the interaction will increase. As a 
result, raising doubt on TCA’s opportunistic assumptions. In the model, all aspects are 
interrelated. Interestingly, in relation to physical and social exchange, the authors note 
that the more intensive and extensive the physical exchange is, the greater the 
probability that there will also be social exchange. Moreover, as these interactions 
develop exponentially over time, firms adapt to each other to support the interaction 
processes. In addition, social exchange is especially significant when the decision 
environment is uncertain, since social exchange can compensate for a portion of the 
uncertainty. Once again, this contrasts with TCA assumptions that a firm’s only option 
under conditions of uncertainty is to rely on internal organisation.  
 
In summary, the complete model, describes factors attributable to each of the two 
partners plus factors that affect the common interaction process (Hakansson and 
Wootz, 1979). The basic premise being that an interaction functions well if there is a 
balance between these three different components. If the interaction with an opposite 
party functions well, the perceived need to interact with this partner will increase. 
However, if the interaction with other partners functions better, then the perceived need 
will decrease. Furthermore, given the three components are mutually dependent the 
interaction process may break down if there is an imbalance in the present interaction, 
if interactions with other partners function better, and/or if changes occur in the 
decision-making structure within one of the parties. 
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Figure 9 – IMP model of interactions 
Source: Hakansson and Wootz (1979: pp.32) 
 
 
The primary contribution of this research remains that the IMP Group came to believe 
that a model based upon buyer-seller cooperation rather than the traditional buyer-
seller as adversaries was a better representation of the data that they collected 
(Wilson, 1994). As a consequence, contradicting the implicit assumption of universal 
opportunism in TCA. 
 
Resource Dependency Theory (RDT) 
Similarly to the interaction approach, Resource Dependence Theory (RDT) views inter-
firm governance as a strategic response to conditions of uncertainty and dependence 
(Pfeffer and Salancik, 1978). In fact, the primary concern of RDT is to emphasize 
techniques for managing dependence and uncertainty. This is based on an underlying 
assumption that few organizations are internally self-sufficient with respect to their 
critical resources. Therefore, the governance decision in TCA, outside the bounds of a 
discrete transaction, is more complex than a simple choice between internal and 
external governance. Heide (1994) argues that RDT’s assumption leads to two 
potential problems. First, a lack of self-sufficiency creates potential dependence on the 
parties from whom the focal resources are obtained (Emerson, 1962, in Heide, 1994). 
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Second, it introduces uncertainty into a firm's decision making, to the extent that the 
resource flows are not subject to the firm's control, and may not be predicted 
accurately. As a consequence, the main premise of resource dependence theory is that 
firms will seek to reduce uncertainty and manage dependence by purposely structuring 
their exchange relationships by means of establishing formal or semiformal links with 
other firms (Ulrich and Barney, 1984, Heide, 1994). Conceptually, the establishment of 
an inter-firm link is viewed in this literature as dealing with the problems of uncertainty 
and dependence by deliberately increasing the extent of coordination with the relevant 
set of exchange partners or creating "negotiated environments" (Cyert and March, 
1963). For present purposes, the main implication of resource dependence theory is its 
identification of dependence and uncertainty as the key antecedent variables 
motivating the establishment of inter-firm exchange relationships. However, beyond 
"global" strategic alternatives like contracting and joint ventures, this theory offers only 
limited insight into the specific mechanisms that can be used to govern relationships 
(Heide, 1994). Though the strategies discussed in the literature all could serve to deal 
with uncertainty and dependence in a general sense, they vary greatly in terms of the 
requirements they impose on a firm and the benefits they offer (Scott, 1987). 
Therefore, unlike TCA, RDT does not deal with the ‘transaction costs’ of exchange 
options when dealing with uncertainty and dependence.  
 
Social Exchange Theory (SET) 
Because of TCA’s inability to explain relational governance, researchers of business to 
business exchange have increasingly drawn on social exchange theory (Lambe et al., 
2001, Bastl et al., 2012). As with all the other relational paradigms, interest in SET for 
explaining business to business exchange partly rests on the premise that non-
contractual methods of governance are critical to successful exchange because of the 
difficulty of creating comprehensive contracts (Macneil, 1980). However, the core 
explanatory mechanism of SET is that relational interdependence develops over time 
through the interactions of the exchange partners (Dwyer et al., 1987, Hallen et al., 
1991). Therefore, exchange is more than individual discrete events. SET focuses on 
the relationship between the exchange parties as the governance mechanism of 
exchange, it is especially useful for explaining B2B relational exchange (e.g. Anderson 
and Narus, 1984, Dwyer et al., 1987). 
 
Lambe et al. (2001) provide a comprehensive summary of SET literature and attempt 
to define “lawlike generalizations” that may help to explain and predict exchange. In 
summarizing the literature, they comment on the contributions of SET’s sociological 
founders. These contributions are illustrated in Table 24. In short, Homans (1958) 
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developed the first systematic theory on  social behaviour as exchange; Blau (1964) 
followed and was the first to use the term “theory of social exchange” in his 
conceptualization of social interaction as an exchange process; Thibaut and Kelley 
(1959), through their concepts of CL and CLalt, later added explanation of how parties 
in the exchange relationship weigh the benefits of the exchange relationship to 
determine their relationship commitment; and finally Emerson (1962) discussed how 
power could cause relationships to be unstable and, thus, interdependence becomes 
crucial to the continuance of a social exchange relationship. 
 
As suggested, SET is an extension of Homans (1958) original propositions systematic 
theory on social behaviour as exchange. In this theory he suggested that interaction is 
a process wherein resources are exchanged between individuals through activities 
directed toward one another. Interaction is expected to continue between individuals 
only if the relationship is mutually attractive; otherwise either or both individuals may 
decide to interact with others whom they perceive can better meet their needs. Thus, to 
remain attractive to each other in the midst of external contingencies, both individuals 
will work together to better meet the needs of the other.  These founding premises 
were retained as demonstrated by Lambe et al. (2001) “lawlike generalization” of four 
foundational premises of SET. These premises are: (1) exchange interactions result in 
economic and/or social outcomes, (2) these outcomes are compared over time to other 
exchange alternatives to determine dependence on the exchange relationship, (3) 
positive outcomes over times increase firms’ trust of their trading partner(s) and their 
commitment to the exchange relationship, and (4) positive exchange interactions over 
time produce relational exchange norms that govern the exchange relationship. 
 
Essentially, the key aspect of SET is the positive outcome (or the expectation of a 
positive outcome) of the social interaction (Lambe et al., 2001).  The two parties enter 
into a relationship and/or maintain an old one because they expect that doing so will be 
rewarding (Homans, 1958, Thibaut and Kelley, 1959). Not only must it be economically 
or socially rewarding but it must be considered to exceed the rewards that could be 
gained from either another form of exchange or exchange with a different partner 
(Anderson and Narus, 1984, 1990, Dwyer et al., 1987, Nevin, 1995). SET, like the 
interaction model, considers that an exchange relationship over time is a series of 
discrete exchange episodes, or interactions, that result in exchange (Hakansson, 1982, 
Hakansson and Wootz, 1979). These interactions comprise the history of an exchange 
relationship, which firms utilize to anticipate the future costs and benefits of developing 
and continuing the exchange relationship (Kelley and Thibaut, 1978).  
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Table 24 – Summary of Social Exchange Theory literature  
Source: Lambe et al (2001: p. 7) 
 Exchange Results in Social 
and Economic Outcomes 
Social and Economic 
Outcomes Are Compared to 
Alternatives 
Positive Outcomes over 
Time Increase Trust and 
Commitment 
Interactions over Time 
Produce Exchange Norms 
Aristotle Distinguished social from 
economic exchange 
   
Thibaut and 
Kelley 
Exchange must result in 
outcomes in order to continue. 
Develop CL and CLalt to 
operationalise comparisons to 
deserved rewards and to 
rewards available from 
alternatives. 
 Norms are produced over a 
series of interactions and 
guide control the behaviors of 
the parties. Norms may serve 
in place of contracts or other 
legal mechanisms. 
Blau People seek to obtain rewards 
from social associations 
including both social and 
economic rewards. 
Reciprocal exchange is 
expected for the relationship to 
continue. 
Reciprocal actions build both 
trust and commitment. 
Creating trust is a major 
function of social exchange 
and is also self-generating. 
Norms serve to limit 
or guide the use of power and 
behaviors acceptable in 
relationships. Power may 
develop due to dependence or 
social obligations. 
Homans Interaction is an 
exchange of goods 
material and nonmaterial 
Parties must continue to 
provide value to those with 
which they associate. 
Parties are likely to remain in 
rewarding relationships. 
Exchange behavior is guided 
by the development of norms. 
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Macaulay   Firms fulfilling their obligations 
can expect to continue to 
interact in the future. Firms 
trust that obligations will be 
fulfilled except in extenuating 
circumstances. 
Contracts may be used more 
often when trust is not present. 
Norms serve to fill in gaps in 
contracts and allow flexibility in 
the relationship. 
Emerson    Power develops as a result of 
dependence. 
Norms serve as guides for the 
use of power in relationships. 
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If previous exchange episode outcomes have been positive, firms may anticipate that 
future outcomes will be positive as well and vice-versa (Lambe et al., 2001). The 
relationship parties are expected to continue to interact with each other (i.e. participate 
in the relationship) as long as the outcomes realised by each of them exceed those 
from other alternatives. Included in this evaluation are costs of the relationship, which 
includes the economic and social resources expended and the opportunity, cost of not 
being in another exchange relationship. In addition to the costs, the expected outcome 
judged relative to some standard, which may vary from party to party, based on their 
goal and some alternative (Homans, 1958, Thibaut and Kelley, 1959, Blau, 1964). In 
general, SET suggests that exchange between two parties may start with relatively 
small or minor transactions. As the value of the rewards one receives increases, the 
more valuable the rewards one must give in return, building trust (Homans, 1958). This 
process of building trust through mutual reciprocation of beneficial action over time 
creates commitment and obligations between exchange partners (Homans, 1958, Blau, 
1964). Partner commitment to the exchange relationship ensures that partners will put 
forth the effort and make the investments necessary to produce mutually desirable 
outcomes (Dwyer et al., 1987, Ganesan, 1994). Obligations would have been 
accumulated according to relational norms (Yang, 1989). Norms govern the social 
exchange between relationship parties by providing mutually acceptable means for 
controlling behaviour of all parties (Thibaut and Kelley, 1959). Relationship parties are 
expected to comply with relational norms because of the positive outcomes they expect 
to realise from the exchange relationship (Blau, 1964, Emerson, 1962). Norms increase 
the efficiency of relationships because by agreeing to the manner in which interactions 
take place, the degree of uncertainty may be reduced (Lambe et al., 2001). 
 
SET is the sociological framework that marketing researchers have often used to 
model the relationship between the buyer and the seller (Lambe et al., 2001). It 
embraces many of the contributions of the other relational paradigm models. However, 
it is not without its limitations. Heide (1994) make the case that research in this stream 
is largely descriptive, focusing on the outcomes of relationships rather than explaining 
how those outcomes occur. However, given this thesis is interested, through re-
purchase intention, in why customers choose to continue an exchange. This thesis 
uses SET, and Thibaut and Kelley (1959) in particular, to explain how parties in the 
exchange determine their relationship commitment. Any interaction between individuals 
is an exchange of resources (Homans, 1958: pp.597). We have raised the question of 
how co-capability to exchange resources effects a customers’ re-purchase intention. 
Where repurchase intention is their commitment to continue the relationship. Given 
this, we further elaborate on Thibaut and Kelley’s (1983, 1978, 1959) posited theory of 
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dyadic relationships. Specifically their concepts of CL and CLalt, which are thought to 
have considerably added to existing SET theory (Lambe et al., 2001). 
 
Two constructs have been posited by Thibaut and Kelley as bases for evaluation of the 
outcomes obtained from a particular relationship: the comparison level (or CL) and the 
comparison level for alternatives (or CLalt).  The CL can be defined as a standard 
representing the quality of outcomes the customer has come to expect from a given 
kind of relationship, based upon present and past experience with similar relationships, 
and knowledge of other manufacturers' similar relationships (Anderson and Narus, 
1984). The outcomes obtained from a relationship, compared against this standard, 
determine the attractiveness of the relationship and the degree of satisfaction the 
participant experiences from the relationship.  CLalt is the overall benefit (social and 
economic) available from the best possible alternative exchange relationship and is 
used to determine if one continues or terminates an exchange relationship (Lambe et 
al., 2001). Thibaut and Kelley (1959) suggest that as long as one’s outcomes exceed 
CLalt for a given exchange relationship, the party in question will have a degree of 
dependence on the relationship because it affords greater rewards than can be 
achieved outside of the relationship. Thus, the party in question will want to maintain 
the exchange relationship. However, if an alternative supplier can provide greater 
benefits, then the buyer will switch suppliers. As such, CLalt represents the lowest level 
of outcomes a customer will generally accept and still remain in the relationship 
(Anderson and Narus, 1984). Kelley and Thibaut (1978: pp.71) have stated, though, 
that an individual may "remain in the present less rewarding relationship because the 
social, emotional or legal costs entailed in moving to the better alternatives are too high 
(his [sic] CLalt is low)."  
 
As stated, the level of outcomes obtained, judged against CLalt, determine a 
participant's dependence upon the relationship. Power and its antecedents are 
considered explicitly in the theoretical framework of Thibaut and Kelley. Given that the 
outcome is believed to exceed that available from the best possible alternative 
exchange relationship (i.e. CLalt), both parties are dependent on the other for desired 
social and economic outcomes. Conversely, both then can affect the quality of the 
other's outcomes. This is considered power. Kelley and Thibaut (1978) discuss two 
types of control over the others outcome: fate and behviour control. "If by varying his or 
her behavior, A can affect B's outcomes regardless of what B does, A has fate control 
over B" (Kelley and Thibaut, 1978: pp.10-11). By comparison, "If, by varying his or her 
behavior, A can make it desirable for B to vary his or her behavior also, then A has 
behavior control over B" (Kelley and Thibaut, 1978: pp.10-11).  Kelley and Thibaut 
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(1983, 1978, 1959) have given detailed theoretical analysis and discussion to the 
patterns and interrelationships of power, CLalt, fate control and behaviour control. Both 
of these forms of control can be mutual. Anderson and Narus (1984) speculate that 
using these controls as power can have negative consequences because the other firm 
has counter power but also because if use of power reduces the partners outcomes 
below CLalt, they may dissolve the relationship. Similarly, they contend that if 
outcomes fall below CL, it may lead to a search for better alternatives (Anderson and 
Narus, 1984). 
 
It should be kept in mind that the level of outcomes can be increased through either a 
reduction in the costs incurred from performing an action, or an increase in the rewards 
obtained.  
 
An important aspect of this component of SET is that firms entering relationships often 
have different goals or expectations for the relationship (Lambe et al., 2001). Kelley 
and Thibaut (1978) and Kelley (1983) suggest that a “transformation” occurs in which 
the exchange parties consider their existing interdependence to reconcile behaviours 
and social and economic outcomes. Here ‘given’ behaviour and outcomes are 
transformed into ‘effective’ behaviour and outcomes. ‘Given’ behaviours and outcomes 
"are strongly under the control of factors external to the interdependence relationship 
itself" (Kelley and Thibaut, 1978: pp.16). That is they are controlled by environmental, 
institutional or personal factors (such as needs or skills) and are determined without 
knowledge or consideration of the other participant's related behaviours or outcomes 
(Anderson and Narus, 1984). Through communication and transformation processes 
‘given’ behaviour and outcomes are transformed ‘by ... partner's outcomes and by past 
and future actions and interactions within the relationship" resulting in ‘effective’ 
behaviours and outcomes (Kelley and Thibaut, 1978: pp.139). Acting upon the effective 
matrix rather than the given matrix can have benefits for both participants, such as "to 
reduce interpersonal conflict of interest, to provide compromise solutions that are 
readily agreed upon, to make possible better given outcomes, to reduce intrapersonal 
uncertainty, and to facilitate interpersonal coordination" (Kelley, 1983: pp.14). 
 
In summary, Lambe et al (2001) précis SET as: 
‘SET postulates that exchange interactions involve economic and/or social 
outcomes. Over time, each party in the exchange relationship compares 
the social and economic outcomes from these interactions to those that are 
available from exchange alternatives, which determines their dependence 
on the exchange relationship. Positive economic and social outcomes over 
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time increase the partners’ trust of each other and commitment to 
maintaining the exchange relationship. Positive exchange interactions over 
time also produce relational exchange norms that govern the exchange 
partners’ interactions’  
 
4.3 Hypothesis Development 
As mentioned earlier, the purpose of this research is to understand how co-productive 
ability (co-capability) in interactions at the resource integration (delivery) phase, effects 
the customer’s intention to repurchase and continue their exchange relationship. The 
goal of the present section is to develop testable research hypotheses that link the 
degree of VCA outsourced by the customer and their perceived co-capability, to their 
re-purchase intention. In this section, we develop the conceptual argument culminating 
in three research hypotheses. The main issues and points developed earlier toward 
this goal are important for theoretical deduction of the research hypotheses, and they 
are briefly summarized as follows: First, inter-organisational exchange theories and 
discussion in servitization intimates that an increase in VCA outsourced increases 
interaction and interdependency between the customer and the provider. Second, 
when there is interdependency between the customer and the provider collaborative 
ability is required for the achievement of positive outcomes. Third, based on SET, 
experience of positive outcomes, increases dependency on the other party and 
therefore increases the intention to continue an exchange relationship. These points 
are elaborated and research hypotheses are proposed.  
 
As concluded from the literature review, for the customer, servitization represents a 
change in the value proposition of the provider, resulting in a decision on whether or 
not to outsource VCA to a provider and engage them in co-creation of their usage 
processes. As a result of Windhal and Lakemond’s (2006) claim, it is reasonable to 
assume that the less VCA is included in the value proposition, the higher the 
customer’s preference for the offering will be. There have been studies in servitization, 
from both a provider and a customer perspective, that suggest this reluctance by 
customers to outsource core processes, or high levels of VCA, may be due to high 
levels of perceived risk (e.g. Fang et al., 2008). The risk associated with outsourcing 
high levels of VCA is linked to its positive relationship with dependency on the provider 
for the performance of activities. Essentially, as the customer outsources more VCA, it 
may lose both control and competence over the VCAs and as a result become 
dependent on the provider to achieve desired outcomes (Windahl and Lakemond, 
2010). According to RDT, dependency introduces uncertainty into a customer's 
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decision making, to the extent that the resource flows are not subject to their control, 
and may not be predicted accurately (Heide, 1994). In TCA, dependency, as a result of 
opportunism, may cause a customer to choose non-market, internal, governance 
(Heide, 1994). In other words, because outsourcing activity to a provider results, to a 
certain degree, in a loss of control over a process, the customer becomes dependent 
on the provider to achieve outcomes. This dependency introduces uncertainty into the 
decision of whether or not to outsource the activity.  
 
Echoing this argument in their discussion of ‘value-production types’, Moller (2006) 
claim that as VCA in the offering increases, combined activities of the customer and 
provider increase and  it becomes increasingly difficult to control and assess the costs 
and sacrifices required to co-create value (i.e. achieve desired outcomes). If the degree 
of VCA outsourced is considered a continuum from low to high, Moller (2006) argues 
that at the low end, value propositions are clearly specified and relatively stable. The 
actors and their role and competences are basically known as, largely, customers carry 
out the activity with minimal interaction or dependency on the provider. In the 
terminology of social-exchange theory, this means that the customer has a relatively 
accurate market-based comparison level for the offering (CLalt), as well as an 
experience-based idea of the potential gains and their relative costs (CL) (Anderson 
and Narus, 1990, 1984). In other words, the relative benefits and costs of alternative 
supply arrangements may be adequately assessed within an acceptable risk range 
(Moller, 2006). 
 
However, as the level of VCA increases, complexity of the interface between the 
supplier and customer increases involving a joint-coordination of the value-activities of 
both the supplier and customer. This causes advance evaluation of the expected 
outcome much more difficult and gives rise to uncertainty (Moller, 2006). Furthermore 
offerings are described as intangible and difficult to evaluate, which decreases market 
transparency and increases a customer’s perceived purchase risk (Fang et al., 2008, 
Brown et al., 2011).  In addition, Fang et al. (2008) note that customers often do not 
have previous knowledge about the costs and benefits and how they interrelate and so 
they have little to no competitive offerings to compare. Uncertainty related to value 
activities and to actors and their capabilities is an inherent feature of the system. The 
value of this kind of solution is very difficult to assess in advance with any accuracy 
(Moller, 2006). In other words, the relative benefits and costs of alternative supply 
arrangements are difficult to assess, which means that the customer has an unstable 
market-based comparison level for the offering (CLalt), and little experience-based idea 
of the potential gains and their relative costs (CL) (Anderson and Narus, 1990, 1984). 
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It seems that only the more VCA is included in the value proposition the less able the 
customer is to sufficiently estimate the costs and benefits (i.e. desired outcomes) in 
advance of buying the offering. The more the offering moves from the left to the right 
along the value continuum, the more problematic the evaluation of value production 
becomes, increasing the perceived uncertainty of the buyer (Moller, 2006). Moller’s 
(2006) propositions are largely based on the implicit assumption that the customer has 
limited direct experience with the provider to create an expected level of outcome (CL). 
They would also hold true if previous experience of outcomes has fallen below those 
expected (CL); the re-purchase decision relates to a modified re-buy where level of 
VCA outsourced increased; when there is environmental uncertainty that would cause 
difficulty in assessing CL; and/or there is limited relational exchange. 
 
Based on this discussion, when collaborative ability is not included in the model, the 
direct effect of VCA outsourced on intention to re-purchase is hypothesized as follows:  
 
H1: The degree of VCA outsourced positively effects perceived risk of 
repurchase 
 
H1 suggests that that the degree of VCA outsourced by a customer to a provider 
influences the customers perceived risk of a negative outcome. However, literature has 
alluded to a third explanatory variable in this causal relationship.   Although literature 
has indicated that an increase in VCA outsourced would increase perceived risk of a 
negative outcome, relational exchange between a customer and a provider has been 
argued to decrease risk for the customer (Peterson, 1995).  
 
Increased service content in an offering typically requires increased customer–provider 
interaction levels in order to deliver the offering (Fang et al., 2008). The IMP group’s 
interaction model implies that as physical exchanges (information, material and people) 
increase, social exchange and mutual adaptation also increases.  As a result, it is 
reasonable to propose that as VCA outsourced increases, so does interaction 
between the customer and provider.  Windahl and Lakemond (2010) show that as 
interaction between the supplier and the customer increases, so does dependency. For 
the customer, this is caused by a loss in perceived control over processes often crucial 
for their operations, leading to H1. However, dependency also increases for the 
provider. They also experience a perceived loss of control given they are now 
incentivized by the outcome of customer processes, which they are dependent on the 
customer to achieve (Windahl and Lakemond, 2010, Ng and Nudurupati, 2010). This is 
158 
 
termed reciprocal interdependency i.e. dependencies “in which partners exchange 
outputs between each other and need to learn from each other” (Borys and Jemison, 
1989: pp.241). Gulati and Sytch (2007) propose that interdependency in achieving 
outcomes involves dyadic cooperation and coordination across organizations and a 
shift from transactional to relational exchange.  This shift can be characterised by 
relational connectors that allow transfer of resources, giving one access to the 
resources of another, they span organisational boundaries and are embedded in inter-
firm routines (e.g. Penttinen and Palmer, 2007, Bastl et al., 2012, Ng et al., 2013). 
Using the Cannon and Perreault (1999) connectors, Bastl et al. (2012) predict from a 
literature review, and validate through case research, that relational connectors 
increase as VCA outsourced increases.  Therefore, an increase in interaction 
increases relational connectors that allow resources to be transferred between 
the customer and the provider. Ng et al (2013: pp.6) show that behavioural and 
information alignments, which ‘facilitate a symmetric transfer of resources between the 
customer and provider’, positively affects outcomes of value-creating activities. This 
has been referred to as a collaborative competency and has been shown to effect 
provider performance (Paulraj et al., 2008, Allred et al., 2011) and customer perceived 
purchase performance (Gulati and Sytch, 2007). As a result, improving the 
connectors that allow resources to be transferred between the customer and the 
provider, improves the co-productive ability (co-capability) of the customer and 
provider to achieve positive outcomes.  
 
Previous research has shown that the co-capability of the customer and provider in the 
performance of VCAs affects the outcome (Ng et al., 2013). In a buy situation, such as 
re-purchase, the perception of future collaborative process should increase perceptions 
of both potential value and risk (Brown et al., 2011). Specifically, experience of 
positive outcomes decreases the perceived risk of a negative outcome in the 
future. As a result, the relative benefits and costs of alternative supply arrangements 
are easier to assess, which means that the customer has a relatively stable market-
based comparison level for the offering (CLalt), and an experience-based idea of the 
potential gains and their relative costs (CL) (Anderson and Narus, 1990, 1984). 
 
As a consequence of the discussion, it can be hypothesized that perceived co-
productive ability (co-capability) of the customer and provider to achieve positive 
outcomes mediates, an otherwise positive relationship, between the degree of VCA 
outsourced and the perceived risk of a negative outcome if they were to re-purchase. 
Thus, if co-capability is included in the model, the indirect relationship between degree 
of VCA outsourced and perceived risk of re-purchase can be described as: 
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H2: Perceived co-capability mediates the relationship between the degree of VCA 
outsourced and perceived risk of repurchase 
 
Service literature makes the case that the decision by customers to re-purchase from 
the same provider depends on their past experiences (Wathne et al., 2001); their 
perceptions of value from previous service encounters (Bolton et al., 2000); and 
expectations of the future business relationship (Dwyer et al., 1987). Considerable 
anecdotal evidence suggests that customers of service providers, especially business 
services, tend to remain with the same provider if continually satisfied (e.g. Davidow 
and Uttal, 1989, Woodside et al., 1992). In fact, Patterson et al. (1996) empirically 
evidenced a link between satisfaction and repurchase intention in business-to-business 
services. Overall, service research suggests customers evaluate future purchase 
intentions based on the value of the outcomes obtained from previous 
episodes/contacts, with outcomes of an exchange being a proxy for expectations of 
future outcomes (Olaru et al., 2008). Therefore, the basis for future collaboration may 
be supported by implicit and explicit assumptions about future exchange based on their 
experience of outcomes (Dwyer et al., 1987). One of the determinants of purchase 
intention is advocated as confidence, which is the inverse of perceived risk (Howard 
and Sheth, 1969, Bennett and Harrell, 1975). This suggests that the lower the 
perceived risk of a negative outcome the higher the customer’s intention to repurchase 
with the same provider. In fact, Sweeney et al. (1999) found statistical support for their 
hypothesis that the customers perceived performance/financial risk (CL), mediated by 
perceived value for money (CLalt), affects a customer’s willingness to buy. In SET, the 
outcomes obtained from an exchange relationship, compared against the quality of 
outcomes expected (CL), determine the attractiveness of the relationship.  Thibaut and 
Kelley (1959) suggest that as long as outcomes experienced exceed the outcomes 
available from the best possible alternative provider (CLalt), the customer will have a 
degree of dependence on the relationship because it affords greater rewards than can 
be achieved outside of the relationship. Thus, the party in question will want to maintain 
the exchange relationship.  In sum, they contend that if outcomes fall below those 
expected (CL), it may lead to a search for better alternatives and reduce the intention 
to maintain the relationship by repurchasing. If CL is met, the customers therefore 
intention to stay in the relationship increases. Thus, positive experiences in a strong 
buyer-seller relationship lead customers to assume that future experiences with the 
supplier will be positive, this knowledge reduces their uncertainty and has a positive 
influence on their purchase probability (Brown et al., 2011). 
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Essentially if a customer perceives outcomes positively, they make an assumption 
about future interaction and perceive less risk of a negative outcome in future 
exchange. Contrastingly, if a customer perceives outcomes to be below the level that 
was expected (CL), they perceive a greater risk of a negative outcome if they choose to 
continue to exchange with the provider. Therefore the final hypothesis is: 
 
H3: The perceived risk of repurchase negatively influences repurchase intention. 
 
Model Summary 
The relationships between the above theoretical variables of degree of VCA 
outsourced, intervening variables and re-purchase intention (RPI) are represented in 
Figure 10. This thesis suggests that the degree of VCA outsourced influences 
perceived risk of a negative outcome, which in turn influences repurchase intention. 
This expected causal relationship may also be mediated by the intervening variable co-
capability. Thus, degree of VCA outsourced is considered an independent variable; 
perceived risk or repurchase and repurchase intention are dependent variables and co-
capability is treated as an intervening variable. 
 
Figure 10 – Research model 
 
 
4.4 Research Methodology 
 
4.4.1 Quantitative Research Method 
This section outlines the procedures employed for the empirical testing of the research 
model developed in the previous section of this chapter. This is achieved by employing 
a quantitative design. Overall, four issues are addressed. First, we briefly recap on the 
philosophical paradigm of the research and relate it to our research design. Next, we 
clarify unit of analysis before examining scale development. Lastly, this section 
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introduces the data collection procedure employed to provide data for testing the 
research model, and for producing the results presented in the following section.  
 
4.4.2 Research Philosophy 
In section 3.2.1 in study one we discuss the possible philosophical orientations that can 
be followed to approach a scientific field of study. We further align these orientations 
with the debate on philosophy in marketing and as a result position this thesis within 
the critical realist paradigm. Although this thesis presents two studies, both are 
conducted under a single research objective and therefore the same philosophy follows 
for the research presented in this study as applied in study one. Consequently, we do 
not repeat discussion here of the philosophical paradigms or the marketing debate. 
However, given the research paradigm should influence the researcher’s 
methodological choices (Guba and Lincoln, 1994), we do briefly discuss its implications 
for research design and data collection as it relates to this study.  
 
To re-cap, traditionally qualitative and quantitative research methods have been linked 
to epistemological paradigms: qualitative methods, associated within interpretivism, 
principally being positioned as inductive inquiry for the purpose of theory generation; 
and quantitative methods seen as principally a deductive mode of inquiry for testing of 
theory associated with positivism. However, whereas, the two paradigms of positivism 
and interpretivism can be described as mutually exclusive, the inductive and deductive 
approaches associated with research design complement each other to form a 
complete research cycle (Eisenhardt and Graebner, 2007).  Further, through 
retroduction, critical realists combine induction and deduction to enhance and check 
understanding of the structures and mechanisms, which although not directly 
observable, underlie and govern the events and experience of exchange. The theory-
building nature of this thesis, which aims to explore how customer-provider 
collaboration in the use effects the customer’s evaluation of an offering at purchase, 
favours this mode of enquiry. As noted in the previous chapter, relatively little 
theoretical knowledge has been achieved in this area. In particular, the servitization 
and SDL literatures do not offer a mature enough theoretical base from which to 
develop and test. For instance, extant literatures contain no precise operational 
definitions and no consistent measurement scales to address the VCAs constructs 
inherent in the value proposition. As such, while study one inductively enhances 
understanding, study two deductively interprets and statistical checks that 
understanding. 
 
162 
 
Realism, as depicted in the research onion (Figure 5), embraces a number of methods. 
Furthermore, the nature of knowledge creation in critical realism (see Table 13) 
supports multi-method approaches by way of interpretation and statistical checking. To 
give a comparable example, we can draw on Anderson et al. (1994) who, through 
critical realism, use both qualitative and quantitative methods by combining  “directed 
case studies to guide and refine theory development, and survey research using key 
informants and structural equation modeling” (p. 11). Their investigation offers 
statistical support and interpretative background for their proposed constructs (Schurr, 
2007). In study one of this thesis, as already discussed and presented, we adopt mixed 
method case study research to guide and refine theory development. In this present 
study, survey research and PLS structural equation modelling, builds on study one to 
further interpret and statistically check the constructs and their posited effects. Namely, 
we interpret the constructs of degree of value-creating activities outsourced; perceived 
co-capability of the customer and provider and perceived risk in re-purchasing the 
contract to assess their posited effects on re-purchase intention. The specific method 
adopted is further discussed in the following sections of this chapter. We begin by 
clarifying the unit of analysis, before discussing scale development of the constructs. 
 
4.4.3 Unit of Analysis 
Before constructs can be defined and scales developed, it is necessary to outline the 
unit of analysis for this study: 
 
Provider vs. customer 
Typically, studies of servitization and indeed of buyer-seller exchange have relied upon 
the perspective of one relationship partner, i.e. the provider or the customer. Primarily, 
this has been the provider. In fact, as argued already, there have been calls to re-
balance the literature by exploring the phenomenon from a customer perspective 
(Gronroos, 2011, Gronroos, 2008, Gronroos and Voima, 2013). Some studies have 
taken a dual approach that taps on both relationship partners (e.g. Tuli et al., 2007). 
Importantly, it should be noted that from an exchange perspective, interaction is 
reciprocal. Thus, a question arises as to which approach is appropriate the current 
research. Or in other words, to what degree does information from one side of the dyad 
reflect the relationships between both relationship partners? However, the purpose of 
this research is, in part, to re-balance service research to a customer perspective. 
Moreover, while the value proposition as an act is a reciprocal interaction between 
parties, value is ultimately perceived and determined by the customer when choosing 
whether to accept the provider’s value proposition. As a result, this thesis concentrates 
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on the customer’s perspective, whilst recognizing that there is potential to further 
investigate the exchange dyad in future research (section 5.3).  
 
Individual-level relationships vs. firm-level relationships 
In the context of marketing, exchange relationships can be studied at the level of 
individual boundary personnel (e.g. salesperson-customer dyad) or the firm level, 
incorporating multiple points of contacts between the firms. In this thesis, a firm-level 
perspective is deemed appropriate to understand how co-capability affects intention to 
repurchase, in capital equipment markets, and complex buying situations in general, 
decisions are not normally made at an individual level. Thus an individual-level 
approach seems to be detached from such a purpose, and a single side (i.e. customer) 
firm-level perspective is taken.  
 
4.4.4 Construct definition and scale development 
In this section, the method used to test the hypothesised relationships identified in 
section 4.3 is discussed. The goal is to show the process of scale development from 
construct definitions to operational variables. Therefore, initial conceptualization of 
constructs, development of scales used to evaluate the research model, and face 
validity test are demonstrated. Following Diamantopoulos et al. (2012), all the 
constructs were measured by means of multiple items (as opposed to single-item 
measures) using five-point or seven-point scales ranging from 1 (representing a 
negative assessment of the trait e.g. no satisfaction) to 5 (representing a positive 
assessment of the trait e.g. highly satisfied) or 7 (representing a highly positive 
assessment of the trait e.g. very highly satisfied).  The process of establishing multi-
item scales for each construct started with an investigation of the theoretical and 
empirical literature. Where possible, existing measurement scales validated in the 
extant literature are used. For instance, measures for perceived risk, re-purchase 
intention and co-capability, were adapted from prior research. The measure for degree 
of VCA outsourced was operationalized based on results from study one and as closely 
as possible followed guidelines for developing new measures.  
 
Following the section, the study context, sample and data collection procedure are 
identified. The preparation of the survey instrument, and the pretesting and 
administration of that instrument are also presented.  
Independent Variable 
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Degree of Activity Outsourced 
Degree of activity outsourced is conceptualized as a multi-dimensional construct with 
each dimension reflecting a VCA identified in study one. When dealing with such a 
multidimensional construct, it is necessary to distinguish between (at least) two levels 
of analysis; that is, one level relating the manifest indicators to (lower-order) 
dimensions, and a second level relating the individual dimensions to the (higher-order) 
component (Jarvis et al., 2003, MacKenzie et al., 2005). Following Jarvis et al.’s (2003) 
criteria for measurement model operationalization, a formative-formative hierarchical 
component model is adopted (Becker et al., 2005, 2012, Lohmoller, 1989, Ringle et al., 
2012, Wold, 1982). Therefore, the degree of VCA outsourced construct is conceived as 
a composite of its lower-order components. Whereby, the lower order constructs in 
combination are a cause, rather than a consequence of degree of VCA outsourced 
(Diamantopoulos and Winklhofer, 2001, Fornell and Bookstein, 1982, Rossiter, 2002). 
Further, each lower-order construct is a composite of its items.  
 
As stated, the lower order constructs, or VCAs, were selected from case study one. 
There is no definitive answer to whether a construct should be measured reflectively or 
formatively, it depends on construct conceptualization and the objective of the study 
(Hair et al., 2013). Formative measurement models are based on the assumption that 
their indicators cause the construct. Each indicator captures a specific aspect of the 
constructs domain. Taken jointly, the items ultimately determine the meaning of the 
construct (Hair et al., 2013). A provider’s offering, or value proposition, is considered a 
composite of its VCAs. The construct of degree of VCA is considered to be 
appropriately conceived as formative. VCAs are not considered to be interchangeable; 
they are each an independent activity and are not necessarily expected to co-vary. 
When defining a construct as formative it is important to understand that omitting an 
indicator potentially alters the nature of the construct ((Hair et al., 2013). As a 
consequence, breadth of coverage of the construct domain is extremely important to 
ensure that the domain of the focal construct is adequately captured (Diamantopoulos 
and Winklhofer, 2001). Many authors note that, as comprehensively as possible, a 
census of indicators rather than a sample is needed when measuring constructs 
formatively (e.g. Bollen and Lennox, 1991). Therefore, it was important to further 
validate the VCAs from study one to ensure they could be applied outside of the 
context of study one, to a wider capital equipment market and reflect OEM service 
offerings. 
 
In developing measures for new lower order constructs Churchill (1979), illustrated in 
Figure 11, suggested that researchers should search literature as well as conduct an 
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experience survey.  The literature search was carried out in academic journals and in 
the marketing and company literature of capital equipment manufacturers. In addition, 
an experience survey was carried out via interviews with a convenience sample of ten 
employees from five capital equipment manufacturers (OEM’s). The experience survey 
included manufacturers of aircraft engines, aircraft platforms, electromedical and 
electrotherapeutic equipment, communication apparatus and equipment, pumps and 
compressors and other transport equipment. Extensive information was gathered to 
better define the nature of the lower order value creating activities and as a result the 
original 11 VCAs identified in study one were further refined and expanded to reflect 15 
VCAs of capital equipment more generally. Each VCA was operationalised using at 
least four formative items. On the basis of our qualitative research and a review of 
literature, the following lower order constructs and their items are tentatively proposed, 
see Table 25.  
 
Figure 11 - Suggested procedure for developing better measures  
Source: Churchill (1979: pp.66) 
 
 
Measurement is the process of assigning numbers to a variable based on a set of 
rules. The rules are used to assign the numbers to the variable in a way that accurately 
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represents the variable (Hair et al., 2013). The measurement scale adopted in order to 
measure the construct was an interval scale. Therefore, the numbers representing 
each point are in the scale reflect a rank order, each point is equidistant but there is no 
absolute zero point (i.e. a value of 0 does not mean there is no value at all). For each 
item, respondents were asked to answer who performed the activity on a 5-point scale. 
An answer of 1 on the scaled was labelled ‘Entirely by us’, an answer of 5 was ‘entirely 
by the supplier’. Therefore a rank of 1, there is a low degree of outsourcing and at 5 
there is a high degree of outsourcing of the activity. 
 
Table 25 – Measure of Degree of Activity Outsourced (DoAO) 
Latent Variable 
(LOC) 
Indicators Who are the following activities performed by?  
5-point Likert scale: Entirely by us = 1; Mostly by us 
= 2; by both us and the supplier equally = 3; Mostly 
by the supplier = 4;  Entirely by the supplier = 5 
Detect Failure  DF1 Detect consumables failure 
DF2 Detect spares failure 
DF3 Detect technical fault 
DF4 Detect equipment breakdown 
Alert Failure  AF1 Alert technical/engineering support of consumables 
failure 
AF2 Alert technical/engineering support of spares failure 
AF3 Alert technical/engineering support of technical 
fault 
AF4 Alert technical/engineering support of equipment 
breakdown 
Troubleshoot 
Failure  
TF1 Troubleshoot source of consumables failure 
TF2 Troubleshoot source of spares failure 
TF3 Troubleshoot source of technical fault 
TF4 Troubleshoot source of equipment breakdown 
Identify Recovery 
Solution  
RF1 Identify action to resolve consumables failure 
RF2 Identify action to resolve spares failure 
RF3 Identify action to resolve technical fault 
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RF4 Identify action to resolve equipment breakdown 
Repair  Repair1 Inspect equipment to correct a failure 
Repair2 Test equipment to correct a failure 
Repair 3 Replace parts to correct a failure 
Repair 4 Carry out fixes to correct a failure 
Maintenance Maintain1 Routinely inspect equipment to maintain working 
order 
Maintain2 Routinely service equipment to maintain working 
order 
Maintain3 Routinely replace parts to maintain working order 
Maintain4 Routinely correct incipient failures to maintain 
working order 
Overhaul Overhaul1 Dismantle equipment for overhaul  
Overhaul2 Inspect parts for overhaul  
Overhaul3 Replace damaged parts for overhaul  
Overhaul4 Complete rebuild of equipment for overhaul  
Spares 
Management 
Spares1 Forecast demand for spare parts 
Spares2 Acquire spare parts as required 
Spares3 Monitor spare parts 
Spares4 Store spare parts 
Spares5 Distribute spare parts 
Equipment Facilities 
Management 
FM1 Plan equipment facilities 
FM2 Design equipment facilities 
FM3 Build equipment facilities 
FM4 Commission equipment facilities 
FM5 Maintain equipment facilities 
Equipment Training Train1 Instruct on how best to operate equipment  
Train2 Instruct on how best to maintain equipment  
Train3 Train employees on equipment function 
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Train4  Train employees on how to use equipment for 
purpose  
Upgrade Equipment 
Capability 
Upgrade1 Plan equipments  capability upgrade requirements 
Upgrade2 Design capability upgrades for equipment 
Upgrade3 Perform capability upgrades on equipment  
Upgrade4 Monitor capability upgrades of equipment 
Upgrade5 Revise capability upgrade plans 
Manage equipment 
availability through-
life 
Avail1 Plan management of equipment availability over its 
lifetime 
Avail2 Execute plans for equipment availability over its 
lifetime 
Avail3 Monitor equipment availability over its lifetime 
Avail4 Revise equipment availability plans 
Manage equipment  
reliability through-
life 
Relia1 Plan management of equipment reliability over its 
lifetime 
Relia2 Execute plans to manage equipment reliability  
Relia3 Monitor reliability of equipment over its lifetime 
Relia4 Revise equipment reliability plans 
Obsolescence 
Management 
OB1 Plan management of obsolescence 
OB2 Execute plans for obsolescence management 
OB3 Monitor obsolescence management 
OB4 Revise obsolescence plans 
Equipment Role in 
production/operation 
tasks 
Use1 Determine a need to use the equipment for a 
specific production/operation task  
Use2 Plan the equipments role in a specific 
production/operation task  
Use3 Use the equipment, with other equipment, to 
perform a specific production/operation task  
Use4 Monitor the performance of the equipment in its 
production/operation role 
Use 5 Revise the equipments role in the specific 
production/operation task 
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Dependent Variables: 
 
Re-Purchase Intention (RPI) 
The theory of planned behaviour (TPB) (Ajzen, 1991) has emerged as one of the most 
influential conceptual frameworks for the study of human action. It assumes that most 
human social behaviour can be predicted from intentions together with perceptions of 
behavioural control. The combination of attitude toward the behaviour, subjective norm, 
and perceptions of behavioural control lead to the formation of a behavioural intention. 
As a general rule, the more favourable the attitude and subjective norm with respect to 
behaviour and the greater the perceived behaviour control; the stronger should be an 
individual’s intention to perform the behaviour under consideration.   
 
Warshaw and Davis (1985) make the case those researchers such as (Ajzen, 1991, 
Ajzen and Fishbein, 1975, 1980) have used intention and subjective probability 
measures interchangeably in order to predict future behaviour. For example, Ajzen and 
Fishbein (1975: pp.288) define behavioural intention as ‘a person’s subjective 
probability that he will perform some behaviour’. Warshaw and Davis (1985) separate 
the constructs defining behavioural intention (BI) as ‘the degree to which a person has 
formulated conscious plans to perform or not perform some specified future behaviour’; 
and behavioural expectation (BE) as ‘the individual’s estimation of the likelihood that he 
or she actually will perform some specified future behaviour’. The difference being that 
intention (BI) involves making a behavioural commitment to perform (or not perform) an 
action, whereas, expectation (BE) is one’s estimated likelihood of performing the 
action, whether or not a commitment has been made. Second, in forming expectation 
(BE) judgments, subjects may consider a variety of factors that could influence their 
behaviour over and above their present intention (BI), such as anticipated changes in 
intention, non-cognitive habits, ability limitations, and possible environmental facilitators 
and/or constraints (Warshaw and Davis, 1985). Because it may incorporate more 
potential behavioural determinants, they argue that expectation (BE) should more 
accurately predict future behaviour than intention (BI) alone.  
 
Many conceptualizations of Re-Purchase Intention (RPI) in the literature reflect BE, 
asking respondents the likelihood (e.g. Andreassen and Lervik, 1999, Parasuraman et 
al., 1994, Seiders et al., 2005) or the probability, possibility or chance (e.g. Patterson 
and Spreng, 1997) of re-purchase. Others have defined the construct more generally, 
reflecting repeat patronage, which is conceptualized as an intention to conduct more 
business in the future (e.g. Lam et al., 2004, Lee et al., 2009). 
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In the spirit of Warshaw and Davis (1985), some authors have included probability 
measures along with an intention measure for predictive accuracy in measuring re-
purchase behaviour (e.g. Yi and La, 2004, Hellier et al., 2003). Hellier et al. (2003) 
define RPI as ‘the individual’s judgment about buying again a designated service from 
the same company, taking into account his or her current situation and likely 
circumstances.’ In this spirit, and for the purpose of this thesis, RPI is defined as the 
customer’s judgment about renewing their contract with the same supplier when 
the contract ends. In so doing, we adapt Hellier’s (2003) multi-item measures to 
reflect the context of business-to-business service. Both the original (Table 26) and the 
adapted measures (Table 27) are provided below. Technically, the first item reflects BI 
and the latter two BE. 
 
Table 26 - Original measure of Re-Purchase Intention (RPI) 
Source: Hellier et al. (2003) 
Construct  Indicator Description Measure Source 
Re-
Purchase 
Intention 
Do you intend to continue to 
purchase, at least the same 
amount, of car insurance from 
(company name) over the next 
12 months? 
7 point likert scale: 
definitely to 
definitely not 
Bagozzi (1982), 
Clawson (1972), 
Fornell (1992), 
Granbois and 
Summers (1972), 
Oliver (1980), Oliver 
and Bearden 
(1985), Oliver and 
Swan (1989), Rust 
et al. (1995), 
Sheppard et al. 
(1988) 
All things considered, how likely 
is it that you will actually 
purchase, at least the same 
amount, of car insurance from 
(company name) over the next 
12 months? 
7 point likert scale: 
extremely likely to 
extremely unlikely 
What are the chances in ten 
that you will continue to 
purchase, at least the same 
amount, of car insurance from 
(company name) over the next 
12 months? 
7 point likert scale: 
extremely high to 
extremely low 
 
Table 27 - Adapted measure of Re-Purchase Intention (RPI)  
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Construct  Indicator 
codes 
Indicator Description Measure Source 
Re-
Purchase 
Intention 
RPI1 When the terms of your 
existing contract end, do you 
intend to repurchase the 
contract with the same 
supplier?  
7 point likert 
scale: definitely to 
definitely not 
Hellier et 
al., (2003) 
RPI2 All things considered, how 
likely is it that you will 
repurchase the contract with 
the same supplier when the 
terms of your existing 
contract end?  
7 point likert 
scale: extremely 
likely to extremely 
unlikely 
RPI3 How high are the chances 
that that you will repurchase 
the contract with the same 
supplier when the terms of 
your existing contract end?  
7 point likert 
scale: extremely 
high to extremely 
low 
 
Perceived Risk (PR) 
Although risk has received attention in economics and psychology, most of the 
conceptualizations in marketing focus on the consumer behaviour stream of research 
initiated by Bauer (1960) and Lazo (1960); the latter of whom was one of the first 
authors to recognise its importance in organisational purchasing (Mitchell, 1995). Many 
authors have recognised this and included risk in most models of organisational buyer 
behaviour (e.g. Sheth, 1973, Webster and Wind, 1972). Empirical research has shown 
that risk perception and reduction are important in organisational purchasing decisions 
(Hawes and Barnhouse, 1987, Greatorex et al., 1992, Puto et al., 1985, Sweeney et 
al., 1973). 
 
The dictionary commonly defines risk as ‘the probability of loss’ (Mitchell, 1995). A loss 
taxonomy developed by Jacoby and Kaplan (1972) and Roselius (1971) identifies six 
types of potential losses which a purchaser can suffer. These are financial loss, 
performance loss, physical loss, social loss, psychological loss and time loss (Mitchell 
et al., 2003). As a result, risk is generally considered a multidimensional construct. 
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However, perceived risk has been measured in a number of ways, listed in Table 28 
below: 
 
Table 28 – Models of Perceived Risk (PR) 
Source: Dowling (1986: pp.198) 
1 Perceived Risk = uncertainty 
2 Perceived Risk = uncertainty x adverse consequences 
3 Overall Perceived Risk =uncertainty


x	adverse	consequences 
4 Overall Perceived Risk =	probabilit$	of	loss


 
5 Overall Perceived Risk =probability	of	loss


x	importance	of	loss 
 
Dowling (1986) describes these as mathematical models of perceived risk that posit a 
linear relationship between the components and perceived risk. Several of these 
models use uncertainty as a component, however, it has been argued that whilst 
uncertainty is often treated synonymously with risk, they are actually different 
constructs (Mitchell, 1999, Stone and Gronhaug, 1993). Knight (1948), (in Mitchell, 
1999) separates the concepts of risk and uncertainty proposing that “risk” has a known 
probability while “uncertainty” exists when knowledge of a precise probability is lacking. 
Stone and Gronhaug (1993) also argue, based on evidence from Bettman (1975) and 
Sjoberg (1980), that multiplication of expectancy and importance of loss is highly 
suspect as it is not determined that actors perform such calculations. They also 
suggest probability is difficult to discern and most likely reflects a subjective 
expectation. This is related to the debate in risk literature on the existence of objective 
risk. Bauer (1960) strongly emphasized that he was concerned only with subjective 
(perceived) risk and not “real world” (objective) risk. Similarly, Stone and Winter (1985) 
argue that it is impossible to have some ‘real world’ or objective social, psychological, 
time, financial and performance risk. Mitchell (1999) links this argument to a discussion 
of philosophical perspective, suggesting that positivists would attempt to search for the 
objective risk, whereas, relativist would not accept the existence of an objective risk, 
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arguing that risk is relative to the perceiver and nothing can be measured beyond that. 
He surmises that in practice, they are unified that risk as perceived by the consumer, 
and which motivates behaviour, is subjective. This is consistent with a critical realist 
approach, which denotes that people may apprehend different realities. 
 
Although the literature reflects a wide variety of measures of perceived risk, for the 
purpose of this thesis and based on Stone and Gronhaug (1993), the measures 
employed in this research were intended to collect data on perceived risk as a 
‘subjective expectation of loss’. A judgment of expectation in RPI is measured as 
likelihood or probability; in this respect, we adopt equation 4 above. This is considered 
appropriate as theoretical framing of the hypothesis, based on SET, argues that 
repurchase intention is based on a future expectation of outcomes, namely, 
expectation of negative outcomes, or losses, would reduce intention to repurchase. 
 
Consistent with other risk research, this study involved a number of specific factors 
associated with perceived risk in the re-purchase decision (e.g. Jacoby and Kaplan, 
1972, Roselius, 1971). Therefore, perceived risk is conceptualized as a multi-
dimensional construct with each dimension reflecting expectation of a type of loss. As 
already stated, when dealing with such a multidimensional construct, it is necessary to 
distinguish between (at least) two levels of analysis; that is, one level relating the 
manifest indicators to (lower-order) dimensions, and a second level relating the 
individual dimensions to the (higher-order) component (Jarvis et al., 2003, MacKenzie 
et al., 2005). Following Jarvis et al.’s (2003) criteria for measurement model 
operationalization, a reflective-reflective hierarchical component model is adopted for 
this construct. This is consistent with other high-order models of risk in literature (e.g. 
Pavlou, 2003, Featherman and Pavlou, 2003). Therefore, the overall perceived risk 
construct is conceived as a manifestation of its lower-order components. Whereby the 
lower order constructs are a consequence, rather than a cause of perceived risk 
(Diamantopoulos and Winklhofer, 2001, Fornell and Bookstein, 1982, Rossiter, 2002).  
The multi-item measures for the lower order constructs are conceptualized to also 
denote manifestations of the underlying construct (Bollen and Lennox, 1991). 
Consequently, we use reflective measurement models for all the lower-order 
dimensions instead of employing the formative measurement model alternative 
(Diamantopoulos et al., 2008, Diamantopoulos and Winklhofer, 2001).  
 
In industrial purchasing, risk is considered to take two forms: one focusing on the 
purchaser, the other borne by the purchaser’s organization (Mitchell, 1995). Given the 
unit of analysis in this thesis items are defined based on the latter form. As a result, we 
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include all dimensions of risk except psychological loss. Perceived risk measures 
relevant to B2B were derived from previous risk research literature (e.g. Mitchell, 1998, 
1995, Mitchell et al., 2003), although it was necessary to slightly modify item 
statements to accommodate the PSS offerings in capital equipment markets. The 
adapted measures are defined in Table 29 below: 
 
Table 29 - Adopted measure of Perceived Risk (PR) 
Lower Order 
Construct 
(LOC) 
Indicator 
codes 
Indicator Description Measure Source 
Financial 
Loss 
FL1 We will suffer a financial 
loss  
7 point likert 
scale: extremely 
probable to 
extremely 
improbable 
Stone and 
Gronhaug 
(1993);  
Mitchell 
(1998); 
Mitchell 
(2003) 
FL2 (R) The financial benefits 
expected WILL be achieved 
FL3 Costs will be adversely 
affected 
FL4 We will incur unexpected 
costs  
Performance 
Loss 
PL1 Operational performance 
will decrease 
PL2 (R) Expected benefits in 
operational performance 
WILL be achieved 
PL3  Operational performance 
will not be reliable 
PL4 Required levels of 
operational performance 
will not be met 
Physical 
Loss 
HL1 Operations will be unsafe 
HL2 There will be a threat to 
health and safety 
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HL3 (R) We will NOT be exposed to 
unnecessary danger 
HL4 Equipment will become 
hazardous to operate 
Time Loss TL1 There will be inadequate 
time to rectify deficiencies 
in the work 
TL2 We will have to spend time 
putting right problems  
TL3 (R) Time will NOT be wasted 
managing the provider  
TL4 Too much time will be 
spent changing existing 
work practices 
Social Loss SL1 Our image will suffer 
SL2 (R) Relationships with our 
customers will NOT be 
adversely affected 
SL3 Shareholders will be 
displeased 
SL4 Relationships with other 
supply partners will be 
adversely affected 
 
Intervening Variable: 
 
Co-capability 
SDL states that customers assess value in use, and outcomes, based on the sharing 
and integrating of resources with providers (Ballantyne et al., 2011a). Lusch et al. 
(2007) point out that an ability to work with other parties in an open, honest and 
symmetric manner helps transfer resources, which they term ‘collaborative capability’. 
This is a view shared by Madhok and Tallman (1998) who note that achieving 
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outcomes requires “mutual and synergistic pooling of resources and capabilities and a 
substantial degree of co-mingling between partners in terms of people, systems, skills 
etc.”. Others have empirically shown that in order to co-produce positive outcomes 
customers and providers need to align with each other to facilitate a symmetric transfer 
of resources (e.g. Ng et al., 2013, Allred et al., 2011, Gulati and Sytch, 2007). Ng et al. 
(2013) define the antecedents of this alignment as complementary competencies, 
congruence of expectation, empowerment and perceived control. Similarly, in their two 
dimensional construct of collaborative capability, Allred et al. (2011) measure external 
and internal collaboration though items reflect info sharing, common goals, interaction, 
sharing expertise, risk and reward sharing cooperative norms and empowerment. 
 
Based on this and earlier discussion, relationship connectors that allow resources to 
be transferred between the customer and the provider create a co-productive 
ability (co-capability). Accordingly, we conceptualize co-capability as a 
multidimensional construct with each dimension reflecting a relationship connector. 
These relationship connectors between buyers and sellers represent “valuable bridges, 
as they give one actor access to the resources of another” (Harland, 1996, in Bastl et 
al., 2012: pp.68). We adopt Cannon and Perreault (1999) relationship connectors to 
operationalise this construct. Cannon and Perreault (1999) measures have previously 
been used in servitization literature as a measure of the buyer-seller exchange 
relationship (e.g. Penttinen and Palmer, 2007, Bastl et al., 2012). Further, in section 
2.2.3 the literature on servitization was linked to these connectors. 
 
Bastl et al. (2012) comment that Cannon and Perreault (1999) relationship connectors 
capture relationship characteristics, rather than situational or market conditions or 
performance outcomes of a buyer-supplier relationship. As such, dimension such as 
trust and commitment can be seen as an outcome or indicators of multiple interactions 
across these connectors (e.g. Bruhn, 2003). They further justify its use by extolling its 
incorporation of multiple theories including SET, RDT and TCA, each of which has 
limitations and contributions but when used together ensuring a comprehensive and 
relevant representation of the content of buyer-supplier relationships.  
 
Following Cannon and Perreault (1999) we operationalise the indicators as 
manifestations of the connectors (i.e. lower-order constructs) i.e. reflective measures. 
The connectors and their indictors are detailed in Table 30. Cannon and Perrault, 
developed the connectors for the purpose of a buyer-seller relationship typology, they 
therefore conceptualize the connectors as unique dimensions of the manner in which 
firms actually conduct exchange relationships. However, they do note that when the 
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connectors are assumed to be highly correlated, they may be modelled as a higher-
order factor using structural equation modelling techniques (e.g. Kumar et al., 1995, 
Noordewier et al., 1990). This approach assumes the phenomenon of interest varies 
along a one-dimensional (close-distant) continuum (Cannon and Perreault, 1999). This 
was the case in Penttinen and Palmer (2007), who conceptualized the connectors as a 
manifestation of a shift along a continuum from transactional to relational exchange. By 
modelling the connectors as lower-order constructs of co-capability, in a reflective-
reflective hierarchical component model, it is assumed that the connectors are highly 
correlated along a continuum from low to high co-capability. 
 
Table 30 – Adopted measure of Co-Capability (CC) 
Construct 
(LOC) 
Indicator 
codes 
Indicator Description Measure Source 
Operational 
Linkages 
OpLink1 Our business activities are 
closely linked with the vendor 
5 point likert 
scale: Strongly 
Disagree to 
Strongly Agree 
Cannon 
and 
Perreault 
(1999) OpLink2 
(R) 
The supplier’s systems are 
NOT essential to our 
operations 
OpLink3 Some of our operations are 
closely linked with this 
supplier 
Information 
Exchange 
InfoEx1 In this relationship it is 
expected that propriety 
information is shared with 
each other 
5 point likert 
scale: Very 
Inaccurate to 
Very Accurate 
InfoEx2 In this relationship it is 
expected that we will both 
share relevant cost 
information 
InfoEx3 
(R) 
In this relationship it is NOT 
expected we include each 
other in product/service 
development meetings 
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InfoEx4 In this relationship it is 
expected that we always 
share supply and demand 
forecasts 
Legal 
Bonds 
Legal1 We have specific, well 
detailed agreements with this 
vendor 
5 point likert 
scale: Strongly 
Disagree to 
Strongly Agree 
Legal2 We have formal agreements 
that detail the obligations of 
both parties 
Legal3 
(R) 
We DO NOT have detailed 
contractual  agreements with 
this supplier 
Co-
operative 
Norms 
Coop1 In this relationship it is 
expected that no matter who 
is at fault, problems are joint 
responsibilities 
5 point likert 
scale: Very 
Inaccurate to 
Very Accurate 
Coop2 
(R) 
In this relationship it is NOT 
expected that both sides are 
concerned about the others 
profitability 
Coop3 In this relationship it is 
expected that one party will 
not take advantage of a 
strong bargaining position 
Coop4 In this relationship it is 
expected that both sides are 
willing to make cooperative 
changes 
Coop5 
(R) 
In this relationship it is NOT 
expected that we must work 
together to be successful 
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Coop6 In this relationship it is 
expected that we do not mind 
owing each other favours 
Seller 
Adaptation 
SAdapt1 Just for us, this supplier 
changed its products features 
5 point likert 
scale: Not at all 
to Very Much 
SAdapt2 Just for us, this supplier 
changed its personnel 
SAdapt3 Just for us, this supplier 
changed its inventory and 
distribution 
SAdapt4 Just for us, this supplier 
changed its marketing 
SAdapt5 Just for us, this supplier 
changed its capital equipment 
and tools 
Buyer 
Adaptation 
BAdapt1 Just for this supplier, we 
changed our products 
features 
5 point likert 
scale: Not at all 
to Very Much 
BAdapt2 Just for this supplier, , we 
changed our personnel 
BAdapt3 Just for this supplier, we 
changed our inventory and 
distribution 
BAdapt4 Just for this supplier, we 
changed our marketing 
BAdapt5 Just for this supplier, we 
changed our capital 
equipment and tools 
 
4.4.5 Procedure of data collection 
In cases where there were gaps in operationalizing and measuring the constructs, we 
proposed modification or construction of new scales. Due to the adaptations and 
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modifications in item scales, one of our objectives was to perform content face validity 
of the items and scales with experts in the field. To achieve this, the items were 
submitted to two academics and two industrialists with expertise in PSS. We provided 
the experts with a detailed definition of each item, and asked them to either accept or 
reject the premise that each particular item reflected the construct. When a majority of 
the experts responded that an item did not reflect the construct, we removed the item. 
For example, at this stage we removed a number of items referring to the activity of 
‘initiation’ from the VCA lower-order constructs. Experts felt that although initiation is a 
verb i.e. an act, it was not necessarily a cognitive action in the same way planning, 
monitoring and revising were. In addition, the scale used to measure degree of activity 
outsourced was reworded to improve clarity. Finally, some of the measures (questions) 
were re-worded to be negatively slanted to reduce the possibility that the respondents 
would simply agree or disagree with all the measures without providing adequate 
attention to reading and comprehending the questions (straight-lining). Where items 
have been negatively slanted they are marked with an (R) in the previous section. 
 
The measures were entered into a web-based survey (www.qualtrics.com). The survey 
then underwent pretesting with faculty members at the University of Exeter Business 
School, who were asked to comment on the clarity as well as the overall organisation 
of the survey. The principle comments received from these individuals were evaluated 
and the survey was modified accordingly. The primary comment concerned the length 
of the survey, which took at least 25 minutes to complete in full. Based on their 
recommendations, a personal characteristics section was removed from the survey. It 
was advised that given the unit of analyses was at the firm level demographic 
questions at an individual level added unnecessary length. In addition, the layout on a 
number of the questions was changed. This was done to alter the flow of the 
questionnaire and to encourage people to read the questions rather than straight-lining. 
Finally, the experts recommended providing an incentive to encourage people to 
complete the survey in full. The revised survey was sent to three participants from the 
experience survey used to construct the VCAs for the degree of VCA outsourced 
construct. These individuals were asked to take the survey and were later contacted 
and asked to identify areas of confusion as well as ways to improve the clarity of the 
survey. These comments were used to further revise the survey. No major problems 
with the survey were identified at this stage. However, tooltips (roll-overs) were added 
where respondents felt explanation of a term was required. Upon revising the survey, 
the final questionnaire was published online in February 2013. The Qualtrics online 
survey tool was used to administrate and track responses.  
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A non-probability sample was chosen, known as purposive sampling, where the 
sample respondents were selected because of certain characteristics (Dooley, 2001). 
First, companies from the construction, production, distribution and public sector 
industries were targeted based on their high spend on capital equipment. The UK office 
for national statistics reports that analysis of private business spend on capital items in 
2009, showed that approximately 10.7% of total spend was spent by production 
industries (Manufacturing, mining and utilities), 5.5% by construction and 33% by 
transport and storage. To target these businesses, we used opt-in email distribution 
lists acquired on a rental campaign basis from three different market research 
companies. Primarily, the sample was selected from trade magazine subscriptions 
associated with the aforementioned industries. The magazine subscriptions retail for 
£750 - £1,500 per annum, and therefore it was possible to target the subscribers who 
are key decision makers in their industry. The sample was further refined by targeting 
only those involved in procurement; this was due to their knowledge and involvement in 
re-purchase decision. To verify this assumption, the survey instrument included ad hoc 
checks of the informant’s role in the purchase process. If the respondent considered 
themselves not to be involved in the purchase process of PSS, they were directed to 
the end of the survey and thanked for their participation. 
 
The purposive sample selected resulted in 30,184 invitations to participate, sent via 
email. The invitation included an introduction, which briefly describes the purpose of 
the study and an anonymous link to the web survey (see Figure 12). As an incentive to 
respond, the invitation informed respondents that on completing the survey they would 
be given the opportunity to enter in to a prize draw for the chance to win one of five £50 
Amazon e-vouchers. They were told this draw was as a token of appreciation for their 
time and the option to enter would be presented after the survey is completed.  Access 
to the survey was through a link to a separate database ensuring that personal 
information i.e. name and email information is recorded and stored separately from the 
survey response. It was made clear to respondents that entry in to the prize draw 
would not affect the anonymity of their survey response. The survey remained live for a 
period of 90 days, in this time 402 online responses were received.  
 
On the first page of the survey, instructions were provided and participants were asked 
to have in their mind one service support contract for capital equipment while 
answering the survey. Purchasing support contracts for capital equipment is often a 
complex task, therefore, it was important to gather information on a wide range of 
information regarding the nature of the company and of the equipment. Three sections 
were included in the survey to reflect and control for this complexity. The first, 
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contained questions on basic company information such as size and industry, as well 
as, questions on their job function and position. The second, included questions on the 
nature of the capital equipment, the type, value, quantity procured its service-life and 
length of support contract. Third, five questions on their satisfaction with the current 
contract and the importance and novelty of the contract were asked. These three 
sections reflect organizational buying behaviour and literature on procurement 
complexity, particularly in capital equipment (see Acha et al., 2004, Caldwell and 
Howard, 2011). 
 
Figure 12 - Invitation to participate 
 
 
4.4.6 Ethical consideration 
Ethical consent from the University of Exeter was sought before the survey was 
distributed; a copy of the ethics form sent for approval is provided in Appendix E. 
Ethical approval was granted by the University on 6th February 2013. 
 
4.5 Analysis and Results  
The following section discusses analysis and results of the data collected; discussion 
includes survey response rate and details of the resulting sample and its 
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characteristics, before leading into the research model and techniques used to 
evaluate it. 
 
4.5.1 Response Rate and missing data 
As presented in section 4.4.5, 30,184 invitations were sent to email addresses sourced 
from three market research companies. 4.18% of the delivered emails were opened; of 
those opened emails, 3.67% resulted in a click-through to the survey introduction. This 
resulted in a total of 402 recorded survey responses, 100 of which were fully completed 
and 302 of which contained missing data. Preliminary analysis of the missing data 
identified that 97% (292) of the partial responses had completed less than 15% of the 
survey. This was due to a drop-off in responses after the first section containing basic 
company information (i.e. they stopped after the general questions). The remaining 10 
partial responses had completed a maximum of 65% of the survey. Given that missing 
value treatments, such as mean replacement, expectation-maximisation algorithm and 
nearest neighbour, recommend less than 5% missing values per indicator as a 
reasonable limit, this study only included completed surveys for statistical analysis 
(Hair et al., 2013). This treatment of missing data is known as casewise deletion, 
although other methods of missing value treatment were not advisable here, 
systematically deleting observations can decrease variation and introduce biases (Hair 
et al., 2013). Therefore, we needed to ensure that we did not systematically delete 
certain group of respondents. A Levene statistic on homogeneity of variance carried 
out on untransformed data, displayed in Table 31, shows that there is no significant 
difference in the sample in terms of employee characteristics such as position (F(1, 
277)=1.978, ns) or function (F(1, 277)=.927, ns); on  organisational characteristics such 
as industry (F(1, 277)=.303, ns); or indeed equipment characteristics such as type (F(1, 
180)=.011, ns), value (F(1, 180)=2.068, ns), quantity procured (F(1, 180)=.830, ns), 
service life (F(1, 180)=.427, ns), or contract length (F(1, 180)=.126, ns). Therefore, 
variances in these variables can be considered equal. However, there is a significant 
difference in the sample in organisational size (F(1, 277)=4.243, p<.05) and in terms of 
representation of participants that participate in the determination of characteristics 
(F(1, 180)=7.601, p<.05), evaluation of suppliers (F(1, 180)=4.087, p<.05) and 
selection of suppliers(F(1, 180)=16.986, p<.001). Specifically, there is a higher 
representation in the final sample of these individuals, than in the partial response 
sample. In addition to case wise deletion of responses with missing data, a further five 
surveys were identified as containing straight-lining and were removed from analysis. 
Further, the data was checked for outliers and negatively slanted questions were 
reversed. The result was a total sample of 95 informants. 
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Given that the final sample is drawn from three different sources, a Levene test was 
carried out on the sample characteristics to test if there are significant differences 
between sources. The Levene statistic on homogeneity of variance carried out on 
untransformed data shows that there are significant differences between the sample 
characteristics of the three sources, see Table 32. This is not surprising as the three 
companies have different target markets. However, it is important to note that there is a 
large difference in the number of respondents obtained from the three sources, which 
will affect the differences in mean and standard deviation from the mean of each 
source. From the final sample of 95 informants, 52 responses were obtained through 
one source, 33 from another and 10 from the final source. 
 
Table 31 - Test of homogeneity of variance: total and final sample 
 Variable Levene 
Statistic 
df1 df2 Sig. 
Respondent 
Characteristic 
Hierarchical position 1.978 1 277 .161 
Job function .927 1 277 .336 
Organisational 
characteristic 
Org size 4.243 1 277 .040 
Industry .303 1 277 .583 
Equipment 
Characteristic 
Equipment Type .011 1 180 .918 
Equipment Value 2.068 1 180 .152 
Quantity of 
Equipment 
.830 1 180 .363 
Life-cycle of 
equipment 
.427 1 180 .514 
Contract Length .126 1 180 .723 
Role in 
Purchase 
process 
Need recognition .771 1 180 .381 
Define characteristics 7.601 1 180 .006 
Qualify Suppliers .070 1 180 .792 
Liaise .123 1 180 .726 
Evaluate 4.087 1 180 .045 
select 16.986 1 180 .000 
Note: the difference in df2 is due to a drop off in responses after the first page. 
 
Table 32 – Test of homogeneity of variance: data sources 
 Variable Levene 
Statistic 
df1 df2 Sig. 
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Respondent 
Characteristic 
Hierarchical position 8.389 2 92 .000 
Job function .086 2 92 .918 
Organisational 
characteristic 
Org size 4.787 2 92 .011 
Industry 9.294 2 92 .000 
Equipment 
Characteristic 
Equipment Type 3.040 2 92 .053 
Equipment Value 16.937 2 92 .000 
Quantity of 
Equipment 
.839 2 92 .435 
Life-cycle of 
equipment 
3.150 2 92 .048 
Contract Length 1.411 2 92 .249 
Role in 
Purchase 
process 
Need recognition .409 2 92 .665 
Define characteristics 5.533 2 92 .005 
Qualify Suppliers 4.364 2 92 .015 
Liaise 10.124 2 92 .000 
Evaluate 4.619 2 92 .012 
select 2.299 2 92 .106 
 
4.5.2 Sample Characteristics and Descriptive Data 
Now, we briefly discuss characteristics of the final sample of 95 informants, which are 
summarised in Table 33. Importantly, frequency statistics show that there is a fairly 
even representation of purchase process roles, hierarchical positions and job functions. 
As such it is reasonable to assume there is a fair representation of the decision-making 
unit (DMU) roles in the final sample. In terms of organisation characteristics; 49.5% of 
the sample is composed of small organisations, 11.6% of medium and 38.9% large 
organizations. The industries represented are fairly spread across the categories; 
although, the two most represented categories are manufacturing (11.6%) and 
healthcare (10.5%). With reference to the equipment on which the PSS is based, the 
largest equipment type represented in the sample is computer and peripheral 
equipment, which accounts for 35.8% of the sample population, with close to 50% of 
the sample purchasing less than 5 units. Furthermore, given that a high proportion of 
the sample is captured by computer equipment, it is not surprising that close to 75% of 
the sample is represented by equipment with a per unit value under £20,000; or that 
43.4% of the equipment has a life-cycle under 5 years. This is matched by contract 
length, which is also typically between 1-5 years (62.1%). A purposive sampling 
method was employed in generating this sample, where the sample respondents were 
selected because of certain characteristics (Dooley, 2008). Namely, companies were 
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selected based on their likelihood of purchasing capital equipment, further, 
representatives of organizations were selected based on their participation in the 
buying decision. The purpose of sampling was not to be representative of a population, 
as would have been the case with probability sampling. The sample is discussed in 
more detail in the next section. 
 
Table 33 – Final sample descriptive statistics 
 N Percent 
Respondent Characteristics 
Hierarchical Position 
Director 28 29.5 
Senior Manager 11 11.6 
Manager 20 21.1 
Supervisor 12 12.6 
Operative/Executive 24 25.3 
Job Function 
Research & Development 9 9.5 
Production/Operations 22 23.2 
Sales & Marketing 17 17.9 
Purchasing 6 6.3 
Finance 4 4.2 
Human Resources 1 1.1 
IT 11 11.6 
Legal 2 2.1 
Other 23 24.2 
Organisational Characteristics 
Organisational Size 
50 employees or less 47 49.5 
Between 51 and 250 employees 11 11.6 
251 employees or more 37 38.9 
Industry 
Accommodation and food service activities 3 3.2 
Administrative and support service activities 3 3.2 
Arts, entertainment and recreation 6 6.3 
Construction 1 1.1 
Education 5 5.3 
Electricity, gas, water supply 3 3.2 
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Financial and insurance activities 4 4.2 
Human health and social work activities 10 10.5 
Information and communication 8 8.4 
Manufacturing 11 11.6 
Mining and quarrying 5 5.3 
Professional, scientific and technical activities 4 4.2 
Public administration and defence 4 4.2 
Transport and storage 5 5.3 
Wholesale and retail trade; repair of motor vehicles, 
motorcycles and personal and household goods 
5 5.3 
Other service activities 18 18.9 
Equipment Characteristics 
Equipment Type 
Aerospace and related equipment and machinery 2 2.1 
Communication equipment (except telegraph, and 
telephone apparatus and equipment) 
2 2.1 
Computers and peripheral equipment 34 35.8 
Concrete crushing, screening and roadwork 
equipment 
1 1.1 
Earthmoving equipment 1 1.1 
Electric lighting equipment 2 2.1 
Electrical and electronic equipment for motor vehicles 
and their engines 
4 4.2 
Electronic industrial process control equipment 2 2.1 
Electronic measuring, testing etc. equipment, not for 
industrial process control 
3 3.2 
Food, beverage and tobacco processing machinery 3 3.2 
Irradiation, electromedical and electrotherapeutic 
equipment 
2 2.1 
Lifting and handling equipment 4 4.2 
Metallurgy machinery 1 1.1 
Mining machinery 1 1.1 
Motor vehicles 3 3.2 
Office machinery and equipment (except computers 
and peripheral equipment) 
3 3.2 
Paper and paperboard production machinery 1 1.1 
Plastics and rubber machinery 2 2.1 
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Ships 1 1.1 
Telegraph and telephone apparatus and equipment 3 3.2 
Textile, apparel and leather production machinery 2 2.1 
Equipment Value 
Less than £1,000 30 31.6 
£1,000 - £4,999 26 27.4 
£5,000 - £19,999 15 15.8 
£20,000 - £49,999 6 6.3 
£50,000 - £99,999 3 3.2 
£100,000 or more 15 15.8 
Quantity of Equipment 
1 - 5 46 48.4 
6 - 10 13 13.7 
11 - 20 9 9.5 
21 - 50 7 7.4 
51 - 100 5 5.3 
101 - 500 7 7.4 
501 - 1,000 2 2.1 
Over 1,000 6 6.3 
Life-cycle of equipment 
Less than a year 1 1.1 
1 - 5 years 40 42.1 
6 - 10 years 28 29.5 
11 - 20 years 19 20.0 
21 years or more 7 7.4 
Contract Length 
Less than a year 7 7.4 
1-5 years 59 62.1 
6-10 years 22 23.2 
11-20 years 5 5.3 
21 years or more 2 2.1 
Role in Purchase process 
Need recognition 42 44.2 
Define characteristics 40 42.1 
Qualify Suppliers 31 32.6 
Liaise 28 29.5 
Evaluate 35 36.8 
189 
 
select 40 42.1 
 
Table 34 – Observed levels of outsourcing 
Entirely In-
house (%) 
Collaboration 
with OEM (%) 
Collaboration with 
another Provider (%) 
Detect Failure  54 45 1 
Alert Failure  49 48 3 
Troubleshoot Failure  23 66 11 
Identify Recovery 
Solution  23 66 11 
Repair  21 68 11 
Maintenance 29 59 12 
Overhaul 28 62 10 
Spares Management 32 60 8 
Equipment Facilities 
Management 35 58 7 
Equipment Training 35 60 5 
Upgrade Equipment 
Capability 30 68 2 
Manage equipment 
availability through-life 39 59 2 
Manage equipment  
reliability through-life 31 65 4 
Obsolescence 
Management 38 61 1 
Equipment Role in 
production/operation 
tasks 51 47 2 
 
Given that servitization has been related to a decision by the customer of whether to 
retain activity in-house or outsource activity to either (a) an OEM or (b) another service 
provider (Visnjic and Van Looy, 2013). We briefly draw attention to Table 34, which 
analyses and summarises frequency statistics to further examine this issue. The table 
breaks down the decision by whether the customer organisation performs a VCA 
entirely in-house, whether they engage the OEM in that activity to some degree or 
whether that activity is provided with, or by, another provider. All the VCA activities 
relate to value-creating activity surrounding capital equipment of an OEM. Therefore, 
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we would expect that if the activity is outsourced, it is more likely to be outsourced to 
the OEM as they are likely to have superior knowledge of their own product. Also, 
given respondents were asked to consider a service support contract for capital 
equipment, we would expect to see reasonably high levels of outsourcing activity 
among the activities. Therefore, what is potentially interesting is the difference level of 
outsourcing among the activities. The descriptive statistics show that detecting and 
alerting failure of equipment and activities surrounding equipment use in 
production/operation tasks are the most likely to be retained in-house and the least 
likely to be outsourced to a provider other than the OEM. These could be considered 
the closest activities to the core production processes of the customer. The activities 
most likely to be outsourced, and indeed with least discrimination between the OEM 
and other providers, are found to be recovery and prevention activities surrounding 
equipment failure i.e. troubleshooting and identifying a recovery solution (diagnosis of 
failure) and repair, maintenance and overhaul. These are traditionally the most likely 
activities to be outsourced as they require specific skills and competencies surrounding 
the function of the product.  
 
4.5.3 Sample size  
Saunders et al. (2003) defined the sample size as the actual number of subjects 
chosen as a sample to represent the population. The sample size required for a 
quantitative survey takes in to consideration a number of issues such as access to the 
sampling frame, the proposed data analysis techniques, and time and budget available 
for the study (Malhotra et al., 2002, Saunders et al., 2003). As a general principle the 
larger the sample size, the smaller the sample error, and the more likely the sample is 
representative of the target population (Malhotra et al., 2002, Saunders et al., 2003), 
known as the law of large numbers (Dooley, 2001). The literature proposes two ways of 
estimating sample size, either by applying statistical techniques about random 
sampling process or using rule of thumb based on past experience (Neuman, 2011). 
 
Given that this study uses a non-probability sampling method, the rule of thumb 
approach could be adopted. Saunders et al (2003) suggest that for the population of 
100,000 or more, 1% of the population should be sampled. There were 2.15 million 
enterprises registered for VAT and/or PAYE in the UK 20127. Therefore the population 
of organizations who buy capital equipment in the UK is considerable. As a result, 
sampling using rule of thumb technique could not be used due to time and budget 
                                               
7
 office for national statistics:  
http://www.ons.gov.uk/ons/rel/bus-register/uk-business/2012/stb-uk-business--activity--size-and-
location---2012.html 
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constraints. This study proposes to use the Partial Least Squares Modelling (PLS-
SEM) to investigate the relationships in the theoretical model. Consequently, this study 
follows Malhotra (2002) view and adopts the commonly recommended sample size for 
the PLS-SEM technique. This is described in more detail below. 
 
Prior studies indicate that PLS-SEM is a powerful method to analyze complex models 
using smaller samples (e.g. Reinartz et al., 2009, Lu et al., 2011). Indeed, PLS-SEM is 
often referenced as having advantages at small sample sizes (e.g. Barclay et al., 1995, 
Chin, 1998, Chin and Newsted, 1999, Fornell and Bookstein, 1982, Falk and Miller, 
1992, Lohmoller, 1989). Some have advocated sample sizes as low as five times the 
largest number of structural paths directed at a construct (Falk and Miller, 1992), which 
in this study would require a sample size as low as 40. However, the most commonly 
cited minimum sample rule for PLS-SEM is the “10 times” rule (Barclay et al., 1995, 
Chin, 1998, Chin and Newsted, 1999). Barclay et al (1995) describe the “10 times” rule 
of a sample as being equal to the larger of the following: (1) ten times the scale with the 
largest number of formative (i.e., causal) indicators, or (2) ten times the largest number 
of structural paths directed at a particular construct in the structural model. Based on 
the ten times rule, the sample required for this study would be 80 informants, which is 
ten times the largest number of structural paths directed at a construct in the final 
model. However, Chin and Newsted (1999: pp.327) added the following caution to their 
description of the 10 times rule: Ideally, for a more accurate assessment, one needs to 
specify the effect size for each regression analysis and look up the power tables 
provided by Cohen (1988, 1992) or Green’s (1991) approximation to these tables. This 
is generally accepted as the most appropriate determination of a sample in PLS-SEM 
(Ringle et al., 2012, Goodhue et al., 2012, Hair et al., 2013).  
 
Statistical power refers to the probability of rejecting a false null hypothesis (H0), given 
a certain population effect size, sample size, and significance criterion. It can be 
expressed as 1–β, where β is the probability of a Type II error (i.e., failure to reject a 
false H0) (e.g. Cohen, 1992). Given that statistical power is a function of effect size, 
sample size and significance criterion, when determining the sample size a-priori a 
researcher must determine the power required, the effect size and the significance 
criterion. As a convention for behavioral research, a value of 0.80 is used for power 
(Cohen, 1988, Cohen, 1992). This is equivalent to saying that there is an 80% chance 
of detecting an effect if one genuinely exists (Field, 2005). The significance criterion (α) 
is the risk of mistakenly rejecting the H0 and thus of committing a Type I error. 
Therefore, α represents the maximum risk attending such a rejection. Unless otherwise 
stated, it is taken to equal .05 (Cohen, 1988). Other values may of course be selected. 
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For example, it has been suggested that in exploratory studies 0.10 significance can be 
selected.  
 
Based on Cohen’s Power tables (1992) the minimum sample for a medium effect size 
(0.15), based on a 0.8 power statistic and 0.05 significance criterion, would be 107 
informants. Given the relationship between '(and )( (shown below - source: Cohen, 
1992), the )(value for a medium effect size would be a minimum of .1304.  The lowest 
)(value in the final structural model of this study is 0.167. Therefore the effect size can 
be considered as medium and based on Cohen’s (1992) regression power table the 
minimum sample size required would be 107. 
 
'( = )
(
1 − )( 
 
Reinartz et al. (2009) published one of the few power tables specifically for PLS. The 
calculation is based on population effect size, sample size and measurement model 
quality.  Their tables suggest that for 8 structural paths directed at a construct, a 
significance criterion (α=0.05), a 0.8 power statistic and a medium effect size (β = 0.3) 
a sample of 100 would be required. 
 
Cohen (1992) and Reinartz et al. (2009) provide a good first approximation of sample 
size required (Chin et al., 2010). However, post hoc tests can be conducted based on 
actual effect size and sample size. In this spirit, a Post Hoc test using G*Power (Faul et 
al., 2009, 2007) was carried out. The test was calculated based on 95 observations, a 
minimum )(value of 0.167 and a significance criterion of .05. The results are shown 
below. The Post Hoc test indicates a power statistic of 0.865, in other words, there is 
over an 80% chance of detecting an effect if one genuinely exists (Field, 2005). 
Therefore it is reasonable, to suggest that the sample size meets standard 
requirements. 
 
F tests - Linear multiple regression: Fixed model, R² deviation from zero 
Analysis: Post hoc: Compute achieved power  
Input: Effect size f² = 0.20 
 α err prob = 0.05 
 Total sample size = 95 
 Number of predictors = 8 
Output: Noncentrality parameter λ = 19.0000000 
 Critical F = 2.0479585 
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 Numerator df = 8 
 Denominator df = 86 
 Power (1-β err prob) = 0.8651367 
 
4.5.4 Data analysis methods  
Structural equation modelling (SEM) is a form of multivariate analysis. Multivariate 
analysis techniques simultaneously analyse multiple variables and are referred to as 
either first or second generation (Fornell, 1982, 1987). First generation techniques 
include techniques such as multiple regression, factor analysis and cluster analysis. 
They can be used to confirm a-priori theories or to identify data patterns and 
relationships (Hair et al., 2013). SEM is a second generation technique that enables 
researchers to incorporate unobservable variables measured directly by indicator 
variables (Hair et al., 2013). To estimate structural equation models by means of 
empirical data, researchers can either use covariance-based (Joreskog, 1978, 
Joreskog and Sorbom, 1982, Joreskog and Goldberger, 1975), or variance-based 
approaches (Lohmoller, 1989, Hui and Wold, 1982, Wold, 1974, Hair et al., 2013). 
These are known as covariance-based SEM (CB-SEM) and partial least squares SEM 
(PLS-SEM) respectively. Hair et al (2013) argue CB-SEM is primarily used to confirm 
(or reject) theories as a set of systematic relationships between multiple variables. It 
does this by determining how well a proposed theoretical model can estimate the 
covariance matrix for a sample data set. In contrast, PLS-SEM is primarily used to 
develop theories in exploratory research, by explaining the variance in the dependent 
variables of the model. In other words, the primary objective is prediction and 
explanation of the target constructs. The estimation procedure for PLS_SEM is an 
ordinary least squares (OLS) regression-based method, rather than maximum 
likelihood (ML) estimation procedure used in CB-SEM. PLS-SEM uses available data 
to estimate path relationships in the model with the objective of minimizing error terms.  
In short, PLS-SEM estimates coefficients (i.e. path model relationships) that maximize 
the )(values of the target endogenous (dependent) constructs. It is this feature that 
achieves the prediction objective of PLS-SEM (Hair et al., 2013). Given these 
differences, the techniques are complementary and each is appropriate for a different 
research context (Wetzels et al., 2009). 
 
Hair et al (2013) summarise that PLS-SEM should be used in research contexts where: 
• The goal is predicting key target constructs or identifying key 'driver' constructs. 
• Formatively measured constructs are part of the structural model. Note that 
formative measures can also be used with CB-SEM, but doing so requires 
194 
 
construct specification modifications (e.g. the construct must include both 
formative and reflective indicators to meet identification requirements) 
• The structural model is complex (many constructs and many indicators) 
• The sample size is small and/or  the data are non-normally distributed 
• The plan is to use latent variable scores in subsequent analyses 
 
In their ‘critical look at the use of PLS-SEM in MIS quarterly’, Ringle et al (2012) find 
that the most frequently cited reasons for using PLS-SEM relate to small sample sizes, 
non-normal data, and the use of formatively measured latent variables.  Following the 
key arguments for selecting an appropriate method to estimate structural equation 
models (e.g. Hair et al., 2013, Hair et al., 2011, Hair et al., 2012, Ringle et al., 2012), 
we decided to use the PLS-SEM approach. This choice is based on four key 
arguments. 
 
First, the goal of this study is to explain re-purchase intention and investigate its 
relationship with co-capability, for which the variance-based (prediction-oriented) PLS-
SEM approach is considered particularly suitable. This is often the case in early stages 
of a research investigation where research is concerned with identifying potential 
relationships rather than testing the magnitude of those relationships (Goodhue et al., 
2012). Second, PLS-SEM is based on a series of ordinary least squares regressions 
and is not sensitive to small sample sizes, which is particularly beneficial in medium 
and complex model set-ups as it is the case in this study. Reinartz et al. (2009) 
substantiate this argument in their simulation study, which shows that PLS-SEM has 
higher levels of statistical power than its covariance-based counterpart, especially 
regarding small sample sizes. Thus, the use of PLS-SEM seems warranted in our 
model set-up, which includes three higher-order component models (perceived risk, co-
capability and degree of VCA outsourced), one of which has a large number of 
formative lower-order constructs. This relates to the third reason, which is that the 
‘Degree of VCA outsourced’ construct and its lower-order constructs are measured 
formatively.   Finally, Ringle et al (2012) find that one-third of PLS-SEM studies in MIS 
Quarterly motivate their choice with distributional considerations; they argue that, given 
that highly skewed data inflates bootstrap standard errors (Hair et al., 2012) and the 
PLS-SEM slightly underestimates structural model relationships (Dijkstra, 1983) (See 
Table 35), close attention should be paid to the data distributional characteristics. 
Based on Ringle et al’s (2012) argument, we assess the skewness and kurtosis of the 
data and test for normality based on Kolmogorov-Smirnov and Shapiro-Wilk tests. The 
results of these analyses are provided in Appendix F. Essentially, they find a significant 
deviation from normality at p<.001 for all indicators used in the study. Therefore, the 
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data is non-normally distributed and suited to non-parametric analyses such as PLS-
SEM. 
 
Before progressing it is important to consider the characteristics of the method, which 
have been classified as: data characteristics, model properties; PLS-SEM algorithm; 
and model evaluation issues (Hair et al., 2013, Hair et al., 2011, Hair et al., 2012, 
Ringle et al., 2012). These are summarized in Table 35, and provide a comprehensive 
overview of PLS-SEM characteristics. 
 
Table 35 – Critical considerations in the use of PLS-SEM 
(Source - Hair et al., 2013: p.16) 
Data Characteristics 
Sample size • No identification issues with small sample sizes 
• Generally achieves high levels of statistical power with 
small sample sizes 
• Larger sample sizes increase precision of PLS-SEM 
estimations (i.e. consistency) 
Distribution • No distribution assumptions; PLS-SEM is a nonparametric 
method 
Missing Values • Highly robust as long as missing values are below a 
reasonable level 
Scale of 
Measurement 
• Works with metric data; quasi-metric (ordinal) scaled data, 
and binary coded variables (with certain restrictions) 
• Some limitations when using categorical data to measure 
endogenous latent variables 
Model Characteristics 
Number of items in 
each construct 
measurement 
model 
• Handles constructs measured with single and multi-item 
measures 
Relationships 
between latent 
constructs and their 
indicators 
• Easily incorporates reflective and formative measurement 
models 
Model complexity • Handles complex models with many structural model 
relations 
• Larger numbers of indicators are helpful in reducing the 
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pLS-SEM bias 
Model setup • No causal loops allowed in the structural model (only 
recursive models) 
PLS-SEM Algorithm Properties 
Objective • Minimizes the amount of unexplained variance (i.e. 
maximizes )(values) 
Efficiency • Converges after a few iterations (even in complex models) 
to the global optimal solution; efficient solution 
Latent construct 
scores 
• Estimated as linear combinations of their indicators 
• Used for predictive purposes 
• Can be used as input for subsequent analysis 
• Not affected by data inadequacies 
Parameter 
Estimates 
• Structural model relationships underestimated (PLS-SEM 
bias) 
• Measurement model relationships over estimated (PLS-
SEM bias) 
 • Consistency at large 
• High levels of statistical power 
Model Evaluation Issues 
Evaluation of the 
overall model 
• No global goodness-of-fit criterion 
Evaluation of the 
measurement 
models 
• Reflective measurement models: Reliability and validity 
assessments by multiple criteria 
• Formative measurement models: Validity assessment, 
significance and relevance of indicator weights, indicator 
collinearity 
Evaluation of the 
structural model 
• Collinearity among sets of constructs, significance of path 
coefficients, coefficient of determination ()(), effect size ( 
'(), predictive relevance (+(	and	,(	effect	size) 
Additional Analyses • Impact-performance matrix analysis 
• Mediating effects 
• Hierarchical component models 
• Multi-group analysis 
• Uncovering and treating unobserved heterogeneity 
• Measurement model invariance 
• Moderating effects. 
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4.5.5 Specifying the Path Model 
In the initial stages of an SEM research project a path model is defined that connects 
variables/constructs based on theory and logic (Hair et al., 2013). Path models consist 
of two elements: the structural model and the measurement model. The structural and 
measurement model specification has been previously laid out in section 4.3 but are 
recapped here (Figure 13). The structural model describes the relationships between 
the latent constructs. Taken from section 4.3, the structural model built from theory and 
literature used in this study is: 
 
Figure 13 – The PLS-SEM path model 
 
  
In essence, DoAO on the far left of Figure 13 is an independent (exogenous) variable, 
modelled as predicting the PR construct (H1). The PR construct is an endogenous 
variable that has a dual relationship as both independent and dependent. It is 
dependent because it is predicted by DoAO and is also independent because it 
predicts RPI. The RPI construct, on the right, is a dependent endogenous latent 
variable predicted by risk (H3). A mediating effect is created when a third variable or 
construct, such as CC, intervenes between two other related constructs (H2). It is 
considered in terms of its direct and indirect effect. A direct effect is a relationship 
linking a dependent, such as DoAO, with an independent, such as risk, by a single 
causal arrow. Indirect effects are those that involve a sequence of relationships with at 
least one intervening construct (CC). This indirect effect is a sequence of two or more 
direct paths (compound path) that are represented visually by multiple arrows and 
helps explain why a relationship exists (Hair et al., 2013). 
 
As explained in section 4.4.4, PR, CC and DoAO are considered higher-order 
component models (HOCs).  Higher-order component models involve testing second-
order structures that explain two layers of components (e.g. Ringle et al., 2012, 
Wetzels et al., 2009). Specifically, higher order models involve summarizing the lower 
order constructs (LOCs) into a single multidimensional higher-order construct (HOC). 
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This leads to more theoretical parsimony (Hair et al., 2013). The process can be 
extended by any multiple of layers. As described in section 4.4.4, DoAO is a formative-
formative HOC, the other HOCs in the model are all considered reflective-reflective 
HOCs. These are illustrated in the Figure 14 below. There are four main types of HOC 
in the literature (Wetzels et al., 2009, Jarvis et al., 2003). These models have two 
elements: the higher order (HOC and the lower order (LOCS) which capture the sub-
dimension of the abstract entity. The HOC is characterised by different relationship (1) 
for the HOC and the LOCs and (2) the constructs and their indicators. For example the 
reflective-reflective type of HCM indicates a reflective relationship between the HOC 
and LOC, whereby each LOC is measured by reflective indicators. 
 
Figure 14 – HCM types 
 
 
The second feature of the path model is the measurement model. All of the first order 
component models (i.e. RPI, and each of the first-order, LOCs, for the second-order 
models of PR, CC and DoAO) have a measurement model. The measurement model 
describes the relationships between the latent variables, such as RPI, and their 
measures (indicators). When developing measures, a researcher must consider two 
broad types of measurement specification: reflective and formative. Reflective 
measures represent the effects of an underlying construct (manifestation). Therefore 
causality is from the construct to its measures. Reflective indicators can be viewed as a 
representative sample of all possible items available within the domain of a construct. 
Therefore they are highly correlated and interchangeable. As a consequence, an 
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indicator can generally be left out without changing the meaning of the construct. In 
contrast, formative measures are based on the assumption that indicators cause the 
construct. Therefore, they are not interchangeable and each captures a specific aspect 
of the constructs domain. Taken jointly the items ultimately determine the meaning of 
the construct, which implies that omitting an indicator potentially alters then nature of 
the construct and therefore requires a census rather than a sample. The measurement 
model of each variable in the path model has been explained in section 4.4.4. 
 
4.5.6 Path Model estimation and results evaluation 
‘SmartPLS 2.0’ (Ringle et al., 2005) was used to compute the path model and 
parameter estimation was carried out on the basis of the path weighting scheme 
(Henseler et al., 2012, Henseler et al., 2009). Evaluation and tests of homogeneity, 
distribution of data, collinearity, and correlation were carried out in the ‘IBM SPSS 
statistics 20’ package. In evaluating and reporting the results, we followed recent 
guidelines for PLS-SEM given by Chin (2010) and Hair et al. (2013) and have 
assessed the measurement models before evaluating the structural model. As such, 
before assessing the structural model we address evaluation of reflective measurement 
models first, followed by the formative measurement model used for the DoAO 
construct. 
Measurement model evaluation 
 
Reflective measurement models 
To begin with, reflective measurement models need to be assessed for their reliability 
(i.e., the construct measures’ indictor reliability and internal consistency reliability) and 
validity (i.e., convergent validity and discriminant validity).  We first discuss the first-
order reflective measurement models, before evaluating second order reflective 
measurement models. 
 
First-order constructs 
 
Table 36 - Initial assessment of reflective indicator reliability 
Latent 
Variable 
(LOC) 
Indicators Loadings Indicator 
Reliability 
Composite 
reliability 
Cronbach’s 
Alpha 
AVE  
RPI RPI_1 0.916 0.839 0.937 0.900 0.832 
RPI_2 0.952 0.906 
RPI_3 0.866 0.749 
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Operational 
Linkages 
OpLink1 0.875 0.766 0.840 0.717 0.641 
OpLink2 
(R) 
0.652 0.425 
OpLink3 0.856 0.732 
Information 
Exchange 
InfoEx1 0.798 0.637 0.839 0.742 0.571 
InfoEx2 0.847 0.718 
InfoEx3 
(R) 
0.582 0.339 
InfoEx4 0.767 0.589 
Legal Bonds Legal1 0.913 0.834 0.941 0.908 0.842 
Legal2 0.938 0.879 
Legal3 
(R) 
0.902 0.814 
Co-operative 
Norms 
Coop1 0.626 0.392 0.745 0.599 0.339 
Coop2 (R) 0.474 0.225 
Coop3 0.585 0.342 
Coop4 0.789 0.622 
Coop5 (R) 0.358 0.128 
Coop6 0.573 0.328 
Seller 
Adaptation 
SAdapt1 0.766 0.587 0.916 0.886 0.687 
SAdapt2 0.852 0.726 
SAdapt3 0.844 0.712 
SAdapt4 0.815 0.664 
SAdapt5 0.864 0.747 
Buyer 
Adaptation 
BAdapt1 0.883 0.779 0.936 0.914 0.746 
BAdapt2 0.899 0.809 
BAdapt3 0.903 0.815 
BAdapt4 0.832 0.692 
BAdapt5 0.796 0.634 
Financial 
Loss 
FL1 0.852 0.726 0.792 0.675 0.514 
 FL2 (R) 0.292 0.085 
FL3 0.750 0.563 
FL4 0.825 0.680 
Performance 
Loss 
PL1 0.879 0.772 0.627 
 
0.865 0.780 
PL2 (R) 0.477 0.227 
PL3  0.939 0.881 
PL4 0.792 0.627 
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Physical 
Loss 
HL1 0.905 0.818 0.910 0.868 0.720 
HL2 0.909 0.825 
HL3 (R) 0.640 0.409 
HL4 0.909 0.826 
Time Loss TL1 0.858 0.736 0.871 0.803 0.631 
TL2 0.742 0.550 
TL3 (R) 0.682 0.466 
TL4 0.879 0.772 
Social Loss SL1 0.789 0.622 0.860 0.782 0.610 
SL2 (R) 0.570 0.325 
SL3 0.878 0.770 
SL4 0.851 0.724 
 
Convergent validity is the extent to which a measure correlates positively with 
alternative measures of the same construct. Using the domain sampling model, 
indicators of a reflective construct are treated as different approaches to the same 
construct. Therefore the idea of a construct should converge or share a high proportion 
of variance. To establish convergent validity, we first consider outer loadings of the 
indicators. High outer loadings indicate that the associated indicators have much in 
common, which is captured by the construct. This is referred to as indicator reliability. 
The square of standardized indicators outer loading represents how much of the 
variation in an item is explained by the construct and is referred to as the variance 
extracted from the item. An established role of thumb, is that a latent variable should 
explain a substantial part if each indicators variance, usually 50% (0.50) (Hair et al., 
2013). Initial loadings and the square of standardized indicators outer loading (termed 
Indicator Reliability) are displayed in Table 36.  
 
According to our initial assessment of the indicator reliability, all of the reflective 
indicators have outer loadings of above 0.70 except the following: OpLink2; InfoEx3; 
Coop1; Coop2; Coop3; Coop5; Coop6; FL2; PL2; HL3; TL3 and  SL2. The vast 
majority of those with outer loadings below 0.70 are items which were negatively 
worded in the survey to prevent straight-lining. It is likely that these caused confusion, 
or indeed, were not read properly.  According to Hair et al (2013) if outer loadings are 
<0.40 then the reflective indicator should be deleted. However, if they are between 
0.40 and 0.70 then the researcher should analyse the impact of the indicator on AVE 
and composite reliability; if deleting the indicator increases AVE and composite 
reliability above the recommended threshold, then it should be deleted; If deleting the 
indicator does not increase measures(s) above the threshold, the indicator should be 
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retained. On this basis indicators below 0.70 were deleted, lowest outer loadings first, 
until the thresholds were met. As a result, Coop2, Coop3, Coop5 and FL2 were 
deleted. Although some of the indicator loadings remain below 0.7, they are all above 
0.4, and the composite reliability and AVE reliability are above the necessary 
thresholds. Hence, the indicators in the reflective measurement models reach 
satisfactory indicator reliability levels (see Table 37).  
 
Second to considering the indicator outer loadings, a common measure to establish 
convergent validity is the Average Variance Extracted (AVE). This criterion is defined 
as the ‘grand value of the squared loadings of the indicators associated with the 
construct (i.e. sum of the squared loadings divided by the number of indicators)’ (Hair 
et al., 2013). Using the same logic used with individual indicators, an AVE value of 0.50 
or higher indicates that on average more error remains in the items than the variance 
explained by the construct. All AVE values are higher than the critical threshold value 
of 0.50, providing support for the measures’ convergent validity. 
 
Evaluating internal consistency is traditionally based on Cronbach's alpha. This 
measure provides an estimate of reliability based on the intercorrelations of the 
observed indicator variables. It assumes all indicators are equally reliable (i.e. all 
indicators have equal outer loadings on the construct). In PLS-SEM, Cronbach’s alpha 
is seen as limited in that (a) it is sensitive to the number of items in the scale and (b) it 
tends to underestimate the internal consistency reliability. Consequently, Hair et al 
(2013) and Chin (2010) state it is more appropriate to apply composite reliability as a 
measure of internal consistency in PLS-SEM. This is because it takes in to account the 
different outer loadings for the formula, rather than treating them as equally reliable 
(see Hair et al., 2013: p.101). Composite reliability is interpreted in the same way as 
Cronbach’s alpha. It has a value between 0 and 1; the higher the value, the higher the 
level of reliability. Typically, values of 0.6 to 0.7 are acceptable in exploratory research, 
and values above 0.7 and 0.9 are regarded as satisfactory in more advanced studies 
(Hair et al., 2013). Both Cronbach’s alpha and composite reliability values are provided 
in Table 37. All the Cronbach’s alpha values except that of ‘Co-operative Norms’ 
achieve a value above 0.7. However, more importantly, none of the reflective 
measurement models in this study achieve a composite reliability value below 0.6 and 
therefore do not indicate a lack of internal consistency reliability. 
 
Finally, we assess the constructs discriminant validity. Discriminant validity is the extent 
to which a construct is truly distinct from other constructs. Thus, it establishes that a 
construct is unique and captures phenomena not represented by other constructs in 
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the model. One potential measure of discriminant validity is to examine the cross 
loadings of indicators. However, this measure is considered ‘rather liberal’ (Hair et al., 
2013). Instead, the Fornell-Larker Criterion is recommended to assess discriminant 
validity (Hair et al., 2013). We applied the Fornell and Larcker (1981) criterion, which 
requires that each construct’s AVE should be higher than its correlation with all of the 
other constructs. The logic being, that a construct shares more variables with its 
associated indicators than with any another construct. The resulting analysis clearly 
indicates that all constructs exhibit discriminant validity. The data supporting 
discriminant validity is provided in Appendix G and summarized in Table 37.  
 
Second-order Constructs 
Based on the discussion above, the measurement model assessment substantiates 
that all the reflective first-order construct measures are reliable and valid. Both PR and 
CC are higher order models; as a result, evaluation needs to be carried out at the 
second order, as well as at the first order level of structure. As discussed, the higher 
order models are characterised by two different relationships between (1) the HOC and 
the LOCs and (2) between the constructs and their indicators. Measurement reliability 
and validity for lower-order constructs has been substantiated. Interpretation of the 
relationship between the HOC and its LOCs differs only slightly from measurement 
model evaluation (Hair et al., 2013). Therefore, we apply the same measurement 
criteria to the reflective relationships hypothesised between Perceived Risk and its 
LOC and between Co-capability and its LOCs.  
 
Literature highlights two approaches to estimate parameters for the HOC; the repeated 
indicator approach and the two-stage approach (Hair et al., 2013, Becker et al., 2012, 
Chin, 2010, Ringle et al., 2012). We adopt a two stage approach to estimate 
parameters for both the reflective-reflective HOC discussed here and for the  
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Table 37 - Final assessment of reflective indicator reliability and validity  
Latent Variable 
(LOC) 
Indicators Loadings Indicator 
Reliability 
Composite 
reliability 
Cronbachs 
Alpha 
AVE  Discriminant 
Validity 
RPI RPI_1 0.916 0.839 0.937 0.900 0.832 Yes 
RPI_2 0.952 0.906 
RPI_3 0.866 0.749 
Operational 
Linkages 
OpLink1 0.875 0.766 0.840 0.717 0.641 Yes 
OpLink2 (R) 0.652 0.425 
OpLink3 0.856 0.732 
Information 
Exchange 
InfoEx1 0.798 0.637 0.839 0.742 0.571 Yes 
InfoEx2 0.847 0.718 
InfoEx3 (R) 0.582 0.339 
InfoEx4 0.767 0.589 
Legal Bonds Legal1 0.913 0.834 0.941 0.908 0.842 Yes 
Legal2 0.938 0.879 
Legal3 (R) 0.902 0.814 
Co-operative Norms Coop1 0.702 0.493 0.772 0.559 0.531 Yes 
Coop4 0.783 0.613 
Coop6 0.697 0.485 
Seller Adaptation SAdapt1 0.766 0.587 0.916 0.886 0.687 Yes 
SAdapt2 0.852 0.726 
SAdapt3 0.844 0.712 
SAdapt4 0.815 0.664 
SAdapt5 0.864 0.747 
Buyer Adaptation BAdapt1 0.883 0.779 0.936 0.914 0.746 Yes 
BAdapt2 0.899 0.809 
BAdapt3 0.903 0.815 
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BAdapt4 0.832 0.692 
BAdapt5 0.796 0.634 
Financial Loss FL1 0.853 0.728 0.852 0.739 0.658 Yes 
FL3 0.753 0.567 
FL4 0.823 0.678 
Performance Loss PL1 0.879 0.772 0.865 0.780 0.627 Yes 
PL2 (R) 0.477 0.227 
PL3  0.939 0.881 
PL4 0.792 0.627 
Physical Loss HL1 0.905 0.818 0.910 0.868 0.720 Yes 
HL2 0.909 0.825 
HL3 (R) 0.640 0.409 
HL4 0.909 0.826 
Time Loss TL1 0.858 0.736 0.871 0.803 0.631 Yes 
TL2 0.742 0.550 
TL3 (R) 0.682 0.466 
TL4 0.879 0.772 
Social Loss SL1 0.789 0.622 0.860 0.782 0.610 Yes 
SL2 (R) 0.570 0.325 
SL3 0.878 0.770 
SL4 0.851 0.724 
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formative-formative HOC discussed in the next section.  This approach is selected for 
two primary reasons. First, the repeated indicator approach is only advisable if the 
LOCs have an equal number of indicators, otherwise it will lead to biased loadings for 
the LOC on the HOC (Ringle et al., 2012, Chin et al., 2003, Lohmoller, 1989). This 
study does not meet this criterion and therefore a two-stage approach is appropriate. 
Second, in a complex model involving multiple HOCs, the two stage approach is more 
parsimonious at the structural level (Becker et al., 2012). A two stage approach is 
illustrated in Figure 15. In the first stage, the repeated indicator approach is used to 
obtain the latent variable scores for each of the LOCs, which, in the second stage 
serve as manifest variable in the HOC measurement model. Consequently, the HOC is 
embedded in the nomological net in such a way that it allows other latent variables as 
predecessors to explain some of its variance (Hair et al., 2013). 
 
Results of initial assessment of the two reflective-reflective HOCs are shown in Table 
38. Following the assessment criteria detailed at the first-order level, it is evident that 
the legal LOC does not meet the indicator reliability threshold with a value of 0.158 
(0.025²) and is affecting the AVE (0.434). This is an interesting finding as servitization 
literature has suggested that legal bonds may be supplanted by relational bonds (such 
as the other co-capability LOCs) the more VCA is outsourced (e.g. Bastl et al., 2012, 
Guo  and Ng, 2011). In particular, legal bonds may restrict collaborative ability to 
achieve outcomes (Guo  and Ng, 2011). Given, the models are assessed in much the 
same way as first-order models, it is reasonable to remove the legal LOC from the 
model on the basis it does not share a high proportion of variance. Theoretically, it may 
not share a high proportion of variance because it is not a trait of co-capability.  
 
After the LOC ‘legal bonds’ was removed from the model, the measurement models of 
the HOCs at the second-order level are found to be reliable and valid. Table 39 
contains a summary of all the measurement model results, and Table 40 shows the 
discriminant validity results. Fornell-Larker Criterion cannot be carried out on formative 
or single items; therefore these rows are greyed out. RPI is shown as a single item 
measure, as at the second stage level of analysis; it is measured by its latent variable 
score from the first stage. The HOC measurement models meet all thresholds for 
reliability (i.e., indictor reliability and internal consistency reliability) and validity (i.e., 
convergent validity and discriminant validity).  
 
This section has substantiated reflective measurement models for all first-order 
constructs and second-order constructs. Before evaluating the results of the structural 
model, it is necessary to substantiate the formative measurement models. 
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Figure 15 – Two-stage approach to HCM analysis 
Source: Hair et al. (2013) 
 
 
Table 38 – Initial assessment of reflective-reflective HOCs 
Latent 
Variable 
(HOC) 
Indicators Loadings Indicator 
Reliability 
Composite 
reliability 
Cronbachs 
Alpha 
AVE  
Risk FL 0.787 0.619 0.911 0.877 0.671 
PL 0.873 0.762 
HL 0.773 0.598 
TL 0.823 0.677 
SL 0.837 0.701 
Co-
Capability 
OpLink 0.447 0.200 0.797 0.757 0.434 
InfoEx 0.681 0.464 
Legal 0.158 0.025 
Coop 0.593 0.352 
BAdapt 0.856 0.733 
SAdapt 0.912 0.832 
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Table 39 – Final assesment of reflective-reflective HOCs 
Latent Variable 
(HOC) 
Indicators Loadings Indicator 
Reliability 
Composite 
reliability 
Cronbachs Alpha AVE  Discriminant 
Validity 
Risk FL 0.787 0.619 0.911 0.877 0.671 Yes 
PL 0.873 0.762 
HL 0.773 0.598 
TL 0.823 0.677 
SL 0.837 0.701 
Co-Capability OpLink 0.472 0.223 0.838 0.774 0.521 Yes 
InfoEx 0.696 0.484 
Coop 0.600 0.360 
BAdapt 0.843 0.711 
SAdapt 0.908 0.824 
 
Table 40 – Discriminant validity of reflective-reflective HOCs 
 
 
 
         BSR    DoAO     RPI    Risk 
 BSR 0.721                         
DoAO 0.560 Formative                 
 RPI -0.029 0.172 Single Item         
Risk -0.430 -0.420 -0.408 0.819 
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Formative Measurement model 
Like PR and CC, Degree of VCA outsourced (DoAO) is conceptualized as a multi-
dimensional construct. When dealing with such a multidimensional construct, it is 
necessary to evaluate between (at least) two levels of analysis. Following Jarvis et al. 
(2003) criteria for measurement model operationalization, we used a formative-
formative hierarchical component model and the two-stage approach to measure 
degree of VCA outsourced and its 15 lower-order components (Becker et al., 2012, 
Lohmoller, 1989, Wold, 1982, Ringle et al., 2012). Thus, DoAO is a composite of its 
lower-order components and each LOC is a component of its indicators. As such, the 
relationships of the first and second constructs in the PLS path model are evaluated 
based on formative measurement criteria (Hair et al., 2013). 
 
Formative measurement models are based on the assumption that their measures 
cause the construct, therefore, they are not interchangeable and each indicator 
captures a specific aspect of the constructs domain. Taken jointly, the items ultimately 
determine the meaning of the construct, which implies that omitting an indicator 
potentially alters the nature of the construct and its content validity (Hair et al., 2013). 
Furthermore, formative indicators are assumed to be error free (Diamantopoulos, 
2006). As a result, they cannot be treated by the same internal consistency criteria as 
reflective measurement models. The most important evaluation of a formative indicator 
is content validity, which ensures that the formative indicators capture all (or at least 
major) facets of the construct (Hair et al., 2013). In creating formative constructs, 
content validity issues are addressed by the content specification in which the 
researcher clearly specifies the domain and a comprehensive set of indicators. Then, 
content experts’ assess the set to safeguard that proper sets are used - this was 
described in section 4.4.5. This section concentrates on assessing empirical PLS-SEM 
results of formative measurement models. Empirical evaluation seeks to substantiate 
that the indicators deliver a contribution to the formative construct by carrying the 
intended meaning. This is assessed by whether or not an indicator exhibits high 
correlations with other indicators of the same construct (i.e. max collinearity thresholds 
are met) and also by whether the indicator significantly contributes to the construct both 
relatively and absolutely. Hair et al (2013) and Chin (2010) also recommend conducting 
convergent validity assessment, which involves correlating the formatively measured 
construct with a reflective measure of the same construct. This was not possible in this 
study as a reflective measure had not been developed or measured. Next, first-order 
formative measurement models are evaluated. 
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First-order constructs 
First, we check that levels of collinearity do not exceed maximum thresholds. Unlike 
reflective measures, which are interchangeable, high correlations are not expected in 
formative measurement models. In fact, it proves problematic because collinearity 
boosts the standard error and reduces the ability to demonstrate estimated weights are 
significantly different from zero (Hair et al., 2013, Cenfetelli and Bassellier, 2009). It can 
also result in weights being incorrectly evaluated, and signs being reversed (Hair et al., 
2013, Cenfetelli and Bassellier, 2009). Collinearity is assessed through measures of 
tolerance and its reciprocal measure the variance inflation factor (VIF), both indicate 
whether an indicator has a strong linear relationship with the other indicators in the 
same construct (Field, 2005). In the context of PLS-SEM a tolerance value or 0.20 or 
lower and a VIF value of 5 or higher respectively indicate a potential collinearity 
problem (Hair et al., 2013). These levels indicate that 80% of an indicators variance is 
accounted for by the remaining formative indicators associated with the same construct 
(Hair et al., 2013). However, VIF values above 10 are more generally seen as a 
problem in regression models (Field, 2005). The VIF and tolerance values for each of 
the formative indicators in the formative first-order constructs are provided in Table 41. 
Indicators with above recommended levels of collinearity are highlighted in red. 
 
Table 41 – Collinearity statistics for formative LOCs 
  Collinearity Statistics 
Latent Variable (LOC) Indicators Tolerance  VIF 
Detect Failure DF1 0.538 1.857 
DF2 0.438 2.284 
DF3 0.272 3.678 
DF4 0.289 3.464 
Alert Failure AF1 0.608 1.644 
AF2 0.443 2.258 
AF3 0.222 4.511 
AF4 0.269 3.723 
Troubleshoot Failure TF1 0.650 1.537 
TF2 0.276 3.626 
TF3 0.164 6.112 
TF4 0.223 4.489 
Identify Recovery Solution RF1 0.737 1.358 
RF2 0.292 3.430 
RF3 0.305 3.278 
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RF4 0.295 3.387 
Repair Repair1 0.274 3.650 
Repair2 0.163 6.135 
Repair 3 0.285 3.509 
Repair 4 0.282 3.546 
Maintenance Maintain1 0.393 2.547 
Maintain2 0.232 4.309 
Maintain3 0.283 3.534 
Maintain4 0.273 3.661 
Overhaul Overhaul1 0.128 7.830 
Overhaul2 0.088 11.427 
Overhaul3 0.175 5.716 
Overhaul4 0.231 4.333 
Spares Management Spares1 0.491 2.038 
Spares2 0.283 3.532 
Spares3 0.196 5.093 
Spares4 0.266 3.765 
Spares5 0.370 2.705 
Equipment Facilities 
Management 
FM1 0.469 2.134 
FM2 0.390 2.567 
FM3 0.311 3.213 
FM4 0.342 2.921 
FM5 0.358 2.793 
Equipment Training Train1 0.085 11.701 
Train2 0.079 12.683 
Train3 0.095 10.481 
Train4  0.101 9.855 
Upgrade Equipment 
Capability 
Upgrade1 0.293 3.412 
Upgrade2 0.208 4.806 
Upgrade3 0.216 4.620 
Upgrade4 0.291 3.439 
Upgrade5 0.281 3.560 
Manage equipment 
availability through-life 
Avail1 0.285 3.503 
Avail2 0.163 6.133 
Avail3 0.203 4.934 
Avail4 0.152 6.570 
Manage equipment  Relia1 0.335 2.984 
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reliability through-life Relia2 0.244 4.092 
Relia3 0.337 2.965 
Relia4 0.280 3.577 
Obsolescence 
Management 
OB1 0.235 4.264 
OB2 0.080 12.560 
OB3 0.055 18.125 
OB4 0.087 11.551 
Equipment Role in 
production/operation tasks 
Use1 0.169 5.924 
Use2 0.128 7.795 
Use3 0.330 3.030 
Use4 0.219 4.565 
 
Theoretically speaking, it is not surprising that many of these indicators have strong 
linear relationships with the other indicators. They are often bundled and combined into 
certain contract types. In addition, while conceptually distinct, in practice these 
activities are interrelated and may be sequential and/or co-dependent on resources. 
However, multicollinearity, as displayed here, causes problems for statistical analysis 
and therefore we decide to treat collinearity. While we decide to treat the collinearity in 
the first-order model, Cenfetelli and Bassellier (2009) comment that collinearity does 
not affect structural effects. It only effects interpretation of the construct (Hair et al., 
2013, Cenfetelli and Bassellier, 2009). Therefore, all treatments of collinearity should 
be considered in terms of their effect on the interpretation of the construct. Where the 
level of collinearity is high, there are a number of treatments that can be carried out. 
First, corresponding indicator(s) can be removed. This should only be considered if the 
remaining constructs still sufficiently capture the constructs content from a theoretical 
perspective (Hair et al., 2013). Alternatively, the collinear indicators can be combined in 
to a new single composite indicator by using either their average values, HOC models 
or factor scores (Hair et al., 2013, Cenfetelli and Bassellier, 2009). We do not decide to 
remove collinear indicators, content validity was established in the design of the 
measure and therefore removing indicators may affect the content of the construct. 
Instead we choose to combine collinear indicators in to a new single composite 
indicator by using factor scores (henceforth, the new composite indicators are labelled 
with ‘_FAC’ to distinguish them from original indicators). Hair et al (2013) state that only 
in the case where treating critical levels of collinearity does not result in adequate VIF 
values should a formative measurement be dismissed (Hair et al., 2013). One of the 
first order constructs, equipment training, becomes a single item measure when 
treating collinearity and therefore cannot be assessed under the same guidelines. 
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Table 42 - Formative measurement model assessment 
  Collinearity Statistics Outer Weight (relative importance) Outer Loading (Absolute Importance) 
Latent Variable 
(LOC) 
Indicators Tolerance  VIF Weights t-value Sig. Loadings t-value Sig. 
Detect Failure DF1 0.538 1.857 0.230 1.193 ns 0.793 8.829 *** 
DF2 0.438 2.284 0.334 1.635 ns 0.864 12.061 *** 
DF3 0.272 3.678 0.148 0.556 ns 0.883 12.812 *** 
DF4 0.289 3.464 0.432 1.500 ns 0.926 16.291 *** 
Alert Failure AF1 0.608 1.644 0.080 0.472 ns 0.620 5.288 *** 
AF2 0.443 2.258 0.571 3.764 *** 0.939 19.932 *** 
AF3 0.222 4.511 0.079 0.279 ns 0.870 12.924 *** 
AF4 0.269 3.723 0.386 1.487 ns 0.896 17.510 *** 
Troubleshoot 
Failure 
TF1 0.655 1.527 0.264 1.770 * 0.736 8.605 *** 
TF2 0.288 3.474 0.417 1.518 ns 0.939 19.805 *** 
TF_FAC 0.325 3.078 0.448 1.757 * 0.925 17.935 *** 
Identify Recovery 
Solution 
RF1 0.737 1.358 0.419 3.212 *** 0.775 9.377 *** 
RF2 0.292 3.430 0.632 2.841 *** 0.925 17.695 *** 
RF3 0.305 3.278 0.016 0.075 ns 0.791 11.334 *** 
RF4 0.295 3.387 0.098 0.336 ns 0.798 11.961 *** 
Repair Repair_FAC 0.321 3.117 0.554 2.059 ** 0.938 16.902 *** 
Repair 3 0.292 3.422 -0.101 0.382 ns 0.810 9.619 *** 
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Repair 4 0.301 3.319 0.595 2.134 ** 0.945 15.938 *** 
Maintenance Maintain1 0.393 2.547 0.448 2.710 *** 0.823 12.207 *** 
Maintain2 0.232 4.309 0.064 0.293 ns 0.855 14.330 *** 
Maintain3 0.283 3.534 -0.184 1.467 ns 0.741 10.344 *** 
Maintain4 0.273 3.661 0.779 4.943 *** 0.916 23.977 *** 
Overhaul Overhaul_FAC 0.244 4.091 1.011 3.857 *** 1.000 
 
82.338 *** 
Overhaul4 0.244 4.091 -0.012 0.042 ns 0.866 
 
13.572 *** 
Spares 
Management 
Spares1 0.496 2.014 0.476 2.285 ** 0.904 10.547 *** 
Spares4 0.284 3.521 0.121 0.334 ns 0.828 7.857 *** 
Spares5 0.372 2.689 0.172 0.592 ns 0.805 6.840 *** 
Spares_FAC 0.307 3.260 0.365 1.268 ns 0.907 13.068 *** 
Equipment Facilities 
Management 
FM1 0.469 2.134 0.405 3.210 *** 0.786 9.016 *** 
FM2 0.390 2.567 -0.318 2.004 ** 0.551 4.491 *** 
FM3 0.311 3.213 0.019 0.091 ns 0.713 7.331 *** 
FM4 0.342 2.921 0.372 2.167 ** 0.848 12.565 *** 
FM5 0.358 2.793 0.573 3.346 *** 0.923 19.928 *** 
Equipment Training Train_FAC N/A N/A 1.000 0.000 N/A 1.000 0.000 N/A 
Upgrade Equipment 
Capability 
Upgrade1 0.293 3.412 0.473 2.430 ** 0.791 19.805 *** 
Upgrade2 0.208 4.806 -0.464 2.162 ** 0.737 9.241 *** 
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Upgrade3 0.216 4.620 0.549 2.096 ** 0.861 8.601 *** 
Upgrade4 0.291 3.439 0.448 2.232 ** 0.895 17.139 *** 
Upgrade5 0.281 3.560 0.111 0.562 ns 0.854 17.591 *** 
Manage equipment 
availability through-
life 
Avail1 0.325 3.075 0.189 0.888 ns 0.878 13.520 *** 
Avail_FAC 0.325 3.075 0.839 4.408 *** 0.994 63.259 *** 
Manage equipment  
reliability through-
life 
Relia1 0.335 2.984 0.209 1.127 ns 0.864 11.814 *** 
Relia2 0.244 4.092 0.508 1.859 * 0.963 21.512 *** 
Relia3 0.337 2.965 0.068 0.373 ns 0.809 8.367 *** 
Relia4 0.280 3.577 0.308 1.274 ns 0.894 8.847 *** 
Obsolescence 
Management 
OB1 0.259 3.867 0.073 0.261 ns 0.879 12.171 *** 
OB_FAC 0.259 3.867 0.937 3.662 *** 0.999 80.629 *** 
Equipment Role in 
production/operation 
tasks 
Use_FAC 0.220 4.537 -0.015 0.029 ns 0.878 7.524 *** 
Use3 0.339 2.954 0.420 1.394 ns 0.918 12.842 *** 
Use4 0.221 4.527 0.650 1.697 * 0.966 17.498 *** 
Note: *** is significant to P<0.01; ** is significant to P<0.05; * is significant to P<0.10 
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Effectively, formative measurement of this lower-order construct is dismissed but its 
content is retained through a single item measure. The VIF and Tolerance values for 
the treated indicators are provided in Table 42. After treatment, all formative measures 
meet thresholds for maximum levels of collinearity. 
 
Next, we evaluate the contribution of the formative indicators, and thereby their 
relevance. This is carried out by assessing outer weights of indicators. The outer 
weight is the result of a multiple regression (Hair et al., 2013) with the latent variable 
scores as the dependent variable and the formative indicators as the independent 
variables. Since the construct is formed by its indicators as a linear combination of 
indicator scores and the outer weights in the formative measurement model, running 
such as multiple regression analysis yields an )(value of 1.0 (i.e. no error variance; 
100% of the construct is explained by the indicators) (Hair et al., 2013). The values of 
the outer weights can be compared with each other and can be used to determine each 
indicators relative contribution to the construct - or its relative importance. These values 
are frequently smaller than outer loadings in reflective models. The key question is 
whether they truly contribute to forming the construct. This is done by checking if they 
are significantly different from zero by means of a bootstrapping procedure. In 
bootstrapping, subsamples are randomly drawn from the original data set. The 
subsample is then used to estimate the model. To specify the bootstrapping procedure 
we selected 95 cases, 5,000 samples, and the no sign level sign changes option to 
assess the significance of the path coefficients (Hair et al., 2013, Hair et al., 2011, Hair 
et al., 2012). This is the case in all bootstrap procedures, unless otherwise stated. The 
parameter estimates (weights) estimated from the subsamples are used to derive 
standard errors for the estimates. With this information, t values are calculated to 
assess each indicator weight’s significance. 
 
It is important to make two notes about the outer weight values of formative indicators 
(see Hair et al., 2013, Chin, 2010, Cenfetelli and Bassellier, 2009). First, they are 
influenced by other relationships in the model. Hence, the exogenous formative 
constructs can have different contents and meaning depending on the endogenous 
constructs used as outcomes. This is interpretational confounding where the 
empirically observed meaning differs from the theoretically imposed meaning (Kim et 
al., 2010). As a consequence measures cannot be compared across models. Second, 
the more indicators that predict a construct, the more likely it is that the indicator will 
have low or non-significant weights. Unlike reflective measures, there is an inherent 
limit to the number of indicators that can retain a statistically significant weight 
(Cenfetelli and Bassellier, 2009). When uncorrelated, the maximum possible outer 
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weight is 1/√/ , where n is the number of indicators. As the maximum possible outer 
weight declines, the average value of weights significantly declines (Mathieson et al., 
2001, Tabachnick and Fidell, 2001). To deal with potential impact of large number of 
indicators, if conceptually aligned, Cenfetelli and Bassellier (2009) propose grouping 
indicators into two or more distinct constructs. 
 
Many of the lower-order indicators are non-significant (see Table 42). However, these 
should not automatically be interpreted as indicative of poor measurement model 
quality (Hair et al., 2013). Rather, their absolute contribution (importance) towards the 
construct should also be considered. Absolute contribution is the information an 
indicator provides without considering any other indicators. Absolute contribution is 
assessed by an indicators outer loading, which stems from single regressions of each 
indicator on its corresponding construct. When an indicators outer weight is non-
significant but its outer leading is high (above 0.50), the indicator should be interpreted 
as absolutely important but not as relatively important, in this situation the indicator 
would be retained (Hair et al., 2013). If the indicator is not relatively or absolutely 
important, if theoretically appropriate, it can be deleted (Cenfetelli and Bassellier, 
2009). Removing an indicator has almost no effect empirically; its effect is only on 
interpretation of the construct (Hair et al., 2013).  
 
Whilst not all formative indicators are considered relatively important, all the indicators 
absolutely contribute to the first order constructs. Therefore, on this basis all the 
formative indicators are retained. Furthermore, all formative indicators of first-order 
construct are considered to satisfy recommended evaluation criteria (Hair et al., 2013, 
Cenfetelli and Bassellier, 2009, Chin, 2010). 
 
Second-order Constructs 
Next, we evaluate the second–order construct DoAO based on formative measurement 
evaluation criteria. As is the case with reflective second-order constructs, interpretation 
of the HOC differs only slightly from measurement model evaluation (Hair et al., 2013).  
 
First, we assess whether there is high collinearity between the LOCs as predictors of 
the HOC, DoAO. The results of the Tolerance and VIF values are shown in Table 43. 
The results show that there are high levels of collinearity between trouble shooting 
failure (TF) and resolving failure (RF). Once again, this is not surprising as practically 
speaking these activities, while conceptually distinct, are likely to be carried out 
sequentially and by the same entity. At this stage, it is also noticed that many of the 
indicators have low, often reversed, outer weights and are non-significant. As 
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discussed before, this is likely to be caused by either correlations between LOCs 
and/or the number of LOCS predicting the construct (Hair et al., 2013, Cenfetelli and 
Bassellier, 2009). With 15 uncorrelated predictors, such as here, the maximum 
possible average standardized weight would be 0.258. However, it is highly unlikely 
that all or even most of the indicators will uncorrelated. Essentially formative indicators 
compete with one another to be explanatory, therefore the more indicators there are 
the less likely they are to relatively important or significant (Cenfetelli and Bassellier, 
2009). This could lead to interpreting these indicators as being unimportant and or 
invalid facets of the constructs domain. In this instance, Cenfetelli and Bassellier (2009) 
recommend combining predictors into conceptually appropriate composite indicators 
through HOCs. To investigate this further we conduct a Pearson correlation test to 
understand empirically the strength of the relationship between predictors. 
 
Figure 16 - Process to evaluate a formative measure  
Source: Hair et al. (2013) 
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Table 43 - Initial assessment of formative HOC 
  Collinearity Statistics Outer Weight (Relative Importance) Outer Loading (Absolute Importance) 
Latent Variable 
(HOC) 
Indicators Tolerance  VIF Weights t-value Sig. Weights t-value Sig. 
Degree of 
Activity 
Outsourced 
DF .209 4.793 0.145 0.412 ns 0.3578 2.4665 *** 
AF .218 4.590 0.101 0.333 ns 0.3329 2.2498 *** 
TF .155 6.452 -0.136 0.347 ns -0.0932 0.5597 ns 
RF .155 6.437 0.467 1.410 ns 0.0063 0.0396 ns 
Repair .335 2.989 -0.194 0.770 ns -0.2743 1.7347 * 
Maintain .313 3.192 -0.324 1.183 ns -0.0729 0.4115 ns 
Overhaul .427 2.341 -0.260 1.422 ns -0.1888 1.294 ns 
Spares .598 1.672 -0.346 1.869 * -0.1559 1.0287 ns 
FM .346 2.887 0.300 1.047 ns 0.4669 3.3951 *** 
Train .419 2.385 0.051 0.183 ns 0.473 2.9374 *** 
Upgrade .446 2.242 -0.222 1.091 ns 0.2439 1.6032 ns 
Avail .280 3.570 0.516 2.006 ** 0.6307 4.8932 *** 
Relia .267 3.746 -0.092 0.306 ns 0.3379 2.0495 ** 
OB .368 2.719 0.080 0.334 ns 0.5355 4.263 *** 
Use .434 2.305 0.392 1.516 ns 0.694 5.9202 *** 
Note: *** is significant to P<0.01; ** is significant to P<0.05; * is significant to P<0.10 
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The results of the Pearson correlation statistics are provided in Appendix H. As 
expected, they show that many of the constructs are positively correlated. Almost all 
have at least a small effect on the other predictors (>0.1).  However, we concentrate on 
the predictors (LOCs) which have a large effect (>0.5) on other predictors. In other 
words, cases in which as one increases in the degree it is outsourced, there is a strong 
effect on the degree another is outsourced. Concentrating on large effect sizes (>0.5), 
we establish that there are high levels of correlation between detecting and alerting 
failure (DF and AF); between troubleshooting and resolving failure (TF and RF); 
between managing equipment availability and reliability through-life, managing 
obsolescence at end of life and upgrading equipment capability through life (Avail, 
Relia, OB and Upgrade); and finally between the activities of repair, maintenance and 
overhaul. These grouping are selected for further attention. It should be acknowledged 
that there are other relationships with high correlations, for example, facilities 
management is highly correlated with alerting and detecting failure (AF and DF), 
maintenance (Maintain), managing availability (Avail), training (Train) and upgrading 
equipment (Upgrade). Some of these correlations intuitively make sense, others do not. 
For instance, there doesn’t appear any theoretical or intuitive argument for why 
managing equipment facilities would have strong relationship with training. In short, we 
have selected those strong empirical relationships that we also consider to have strong 
logical reasoning as to why they would be related. For example, it is reasonable to 
combine managing equipment availability and reliability through-life, managing 
obsolescence at end of life and upgrading equipment capability through life (Avail, 
Relia, OB and Upgrade) as these are all activities, generally bundled in practice, as 
through-life management activities. Indeed, the EPSRC centre for Innovative 
Manufacturing in through-life engineering services, defined through-life service as 
‘Service required for availability, predictability, reliability and affordability of equipment 
through-out its expected operational life’. Similarly, we consider it to be logically 
reasonable to repair, maintenance and overhaul, which are often bundled as ‘MRO 
services’. 
 
Cenfetelli and Bassellier (2009) suggest that removal of an indicator is appropriate 
where there is clear conceptual overlap and a high degree of correlation (e.g. 0.9) 
between that indicator and another indicator(s). However, in the case of more 
moderate intercorrelations (e.g. 0.8) the predictor may provide some degree of 
additional predictive power. Even the predictors troubleshooting and resolving failure 
(TF and RF), which have the highest levels of collinearity, do not have a Pearson 
correlation above 0.9. Therefore, removing either one may reduce the predictive power. 
Furthermore, correlations do not identify causality; therefore, we cannot determine 
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which indicator to remove. As a result, we rule out removing any of the LOCs. Instead, 
we follow the recommendation of Cenfetelli and Bassellier (2009) and combine the 
highly correlated LOCS into conceptually appropriate composite indicators through 
creating another analytical layer (HOC). Specifically, we combine AF and DF into a 
composite predictor of ‘detect failure’; TF and RF into ‘Resolve Failure’; Repair, 
Maintain and Overhaul into ‘MRO’;  and Avail, Relia, OB and upgrade into ‘Through-
Life’. This is achieved by adding another analytical level in the structural model. By 
doing this, the collinearity between TF and RF is addressed and the number of 
predictors of DoAO is reduced from 15 to 8. Therefore, the chance of identifying 
relatively important and significant predictor weights is increased.  
 
To summarise, as a result of these actions the HOC DoAO is a higher abstracted 
construct of the following activities; detecting failure, resolving failure, MRO, spares 
management, facilities management, training, through-life and use. Where, detecting 
failure is a higher abstracted construct of detecting and alerting, resolving  failure is a 
higher abstracted construct of troubleshooting and identifying a solution, MRO is a 
higher abstracted construct of repair, maintenance and overhaul, and through-life is a 
higher abstracted construct of managing availability, reliability, obsolescence and 
equipment upgrades. The other predictors of DoAO (i.e. spares management, facilities 
management, training and use) are all first-order constructs. 
 
As a result of treating the collinearity and number of indicators, and in the context of the 
full structural model that includes direct and indirect effects, evaluation of the DoAO is 
displayed in Table 44.  
 
Notably, there are no longer any worrying levels of collinearity between constructs, 
which leads us to evaluate the absolute and relative contributions of each of the LOCS 
on the HOC (DoAO). As shown in Table 44, there are still low, reversed and 
insignificant indicators. However, in practice, it is unrealistic to expect indicators to be 
uncorrelated (Cenfetelli and Bassellier, 2009). Moreover, there is still a high number of 
predictors and therefore the weights and significances are limited (Cenfetelli and 
Bassellier, 2009). 
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Table 44 – Final assessment of formative HOC 
  Collinearity Statistics Outer Weight (Relative Importance) Outer Loading (Absolute Importance) 
Latent Variable 
(HOC) 
Indicators Tolerance  VIF Weights t-value Sig. Weights t-value Sig. 
Degree of 
Activity 
Outsourced 
Detect Failure .572 1.749 0.222 1.191 ns 0.365 2.154 *** 
Resolve Failure .468 2.137 0.235 0.931 ns -0.030 0.152 ns 
RMO .336 2.979 -0.796 2.599 *** -0.144 0.653 ns 
Spares .642 1.557 -0.328 1.590 ns -0.180 0.953 ns 
FM .424 2.356 0.538 1.831 * 0.498 2.973 *** 
Train .468 2.136 -0.003 0.010 ns 0.485 2.326 *** 
Through-Life .302 3.315 0.149 0.517 ns 0.396 2.142 *** 
Use .511 1.957 0.576 2.300 *** 0.743 5.565 *** 
Note: *** is significant to P<0.01; ** is significant to P<0.05; * is significant to P<0.10 
Table 45 - Correlations 
 
  DF FM RF RMO Spares Throughlife Training Use 
DF Pearson Correlation 1 .558**  .363**  .516**  .418**  .571**  .444**  .385**  
Sig. (1-tailed)   .000 .000 .000 .000 .000 .000 .000 
N 95 95 95 95 95 95 95 95 
FM Pearson Correlation .558**  1 .389**  .600**  .358**  .614**  .617**  .435**  
Sig. (1-tailed) .000   .000 .000 .000 .000 .000 .000 
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N 95 95 95 95 95 95 95 95 
Rf Pearson Correlation .363**  .389**  1 .664**  .401**  .488**  .440**  .059 
Sig. (1-tailed) .000 .000   .000 .000 .000 .000 .285 
N 95 95 95 95 95 95 95 95 
RMO Pearson Correlation .516**  .600**  .664**  1 .525**  .653**  .424**  .235*  
Sig. (1-tailed) .000 .000 .000   .000 .000 .000 .011 
N 95 95 95 95 95 95 95 95 
SPares Pearson Correlation .418**  .358**  .401**  .525**  1 .461**  .162 .206*  
Sig. (1-tailed) .000 .000 .000 .000   .000 .059 .022 
N 95 95 95 95 95 95 95 95 
Throughlife Pearson Correlation .571**  .614**  .488**  .653**  .461**  1 .585**  .607**  
Sig. (1-tailed) .000 .000 .000 .000 .000   .000 .000 
N 95 95 95 95 95 95 95 95 
Training Pearson Correlation .444**  .617**  .440**  .424**  .162 .585**  1 .447**  
Sig. (1-tailed) .000 .000 .000 .000 .059 .000   .000 
N 95 95 95 95 95 95 95 95 
Use Pearson Correlation .385**  .435**  .059 .235*  .206*  .607**  .447**  1 
Sig. (1-tailed) .000 .000 .285 .011 .022 .000 .000   
N 95 95 95 95 95 95 95 95 
**. Correlation is significant at the 0.01 level (1-tailed). 
*. Correlation is significant at the 0.05 level (1-tailed). 
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The results do tell us that, in the context of the full structural model, use and facilities 
management activities are both relatively and absolutely important in predicting the 
DoAO.  Nunally and Berstein (1994) refer to relative importance as the contribution of 
the predictor, relative to the other predictors, and absolute as the information a 
predictor provides about the criterion, ignoring all other predictors (p. 192).  In 
comparison to use and facilities management, the VCAs of detect failure, training and 
through-life are not relatively important but are absolutely important in predicting DoAO. 
Therefore, for example, it can be interpreted that while significantly related to the 
degree of activity outsourced, training does not provide additional explanatory power 
once other antecedents have been taken into account, but is still an important aspect of 
degree of activity outsourced of its own accord. Conversely, RMO is shown as 
relatively but not absolutely important. In other words, when the other antecedents are 
included it is important, but on its own it is not. This suggests that it is highly correlated 
with another variable. A Pearson correlation of the constructs at this level of analysis 
shows that is has a strong significant relationship with a number of variables but in 
particular with through-life (see Table 45). Logically speaking, this seems a reasonable 
explanation as through-life activity in which equipment reliability and availability is 
managed will involve a high degree of MRO activity.  
 
Finally, what we can see from the evaluation of the formative measurement model is 
that resolve failure and spares management activities are both relatively and absolutely 
non-significant in empirically assessing the DoAO in the context of the full structural 
model. This may be as a result of correlations, or indeed, the limitations due to the 
number of indicators. Given that removing non-significant indicators does not have a 
profound effect on the structural model evaluation (Hair et al., 2013, Cenfetelli and 
Bassellier, 2009) and that removing them could affect the content validity of the 
measure, we decide to retain these measures. 
 
In summary, the formative measure of DoAO was designed and informed with content 
validity in mind. The measures were designed such that DoAO is a component of the 
LOCS. As such, DoAO reflects a composite of a combination of VCAs. This is in 
contrast to a reflectively designed measure, which would likely have very different 
indicator measures. For example, a reflective measure (i.e. a consequence or trait) of 
the degree of activity outsourced would likely be a measure of the effect of outsourcing 
the activity, such as having more time to conduct other activities. Formative measures 
are not necessarily expected to co-vary but given these activities are bundled and 
inherently connected, it is not surprising that when outsourcing of one activity 
increases, others may increase also, regardless of whether they are conceptually 
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distinct. However, this does cause problems for interpreting the importance of the 
predictors in relation to their target construct. We have tried, where possible, to create 
an abstracted level of parsimony which helps to interpret the measures but it is 
important to state that non-significant indicators of a formative construct do not affect 
the relationships in the structural model (Hair et al., 2013). Neither, do they necessarily 
indicate poor measurement quality. They are an evaluation in their own right that allows 
us to assess which activities play the most influential role in the model. Thus, we have 
chosen not to remove non-significant indicators that have been shown in design to 
have content validity and which may provide some additional predictive power (i.e. 
have correlation statistics below 0.9). 
 
Evaluation of the Structural Model 
After assessing the reliability and validity of the reflective measurement models and 
empirically evaluating the formative measurement model, we engaged in a step-by-
step analysis of the structural model to provide a detailed picture of our results and to 
test hypotheses 1 to 3 comprehensibly.  
 
Hypothesis 2 requires assessing a mediator effect. According to Baron and Kenny 
(1986) a variable functions as a mediator when it meets the following conditions: 
1. Variation in the levels of the independent variable account significantly for the 
variations in the presumed mediator 
2. Variations in the mediator account significantly for the variations in the 
dependent variable 
3. When those paths are controlled a previously significant relation between 
independent and dependent changes its value significantly. 
 
A commonly used test of a mediating effect is the Sobel test, which examines the 
relationship between the independent and dependent variable compared to the 
relationship between the independent variable and dependent variable including the 
mediation construct (Helm et al., 2010). In PLS-SEM, however, Preacher and Hayes 
(2008, 2004) approach is preferred because it has better statistical power in small 
sample sizes and does not rely on distributional assumptions (Hair et al., 2013). 
Therefore, we use the PLS-SEM mediator analyses and follow the general 
recommendations given, for instance, by Baron and Kenny (1986) and Preacher and 
Hayes (2008), as well as the PLS-SEM-specific suggestions given, for example, by 
Hair et al (2013); Helm et al. (2010), and Sattler et al. (2010). 
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On this basis, evaluation of the structural model is carried out in three steps. To begin 
with, in step 1 of the analysis, we focus on the direct effect relationships between 
DoAO and PR (Hypotheses 1) and between PR and RPI (Hypotheses 3). 
Subsequently, in step 2, we introduced the mediator (Hypotheses 2) and evaluated the 
indirect effect. Finally, in step 3, we assess the full PLS path model.  
 
However, before we describe these analyses, we need to examine structural model 
collinearity (Hair et al., 2013). This is because estimation of path coefficients in the 
structural model is based on OLS regression of each endogenous latent variable on its 
correspondent predecessor constructs. Path coefficients might be biased if the 
estimation involves significant levels of collinearity among the predictor constructs (Hair 
et al., 2013). To assess collinearity any endogenous construct with more than one 
predictor variable must be assessed. Therefore, we assess collinearity between co-
capability and degree of activity outsourced as predictors of perceived risk. The results 
are provided in Table 46. They show that there is no worrying level of collinearity, 
tolerance values are above 0.20 and VIF values are below 5. 
 
Table 46 - Collinearity assessment at a structural level 
Coefficientsa 
Model Collinearity Statistics 
Tolerance VIF 
1 
CC .725 1.380 
DoAO .725 1.380 
a. Dependent Variable: Risk 
 
Step 1 - Direct Effects 
Figure 17 and Table 47 illustrate the results of step 1 of the PLS-SEM analysis. Thus, 
they show the results of the structural model estimation and evaluation of the direct 
effect relationships between DoAO, PR and RPI, without the presence of the mediator 
CC (Hypotheses 1 and 3). In this section, we limit discussion to evaluation of the direct 
effect relationships. The structural model estimation will be addressed in step 3. 
 
Hypothesized relationships among constructs are represented by path coefficients. 
Values of path coefficient vary between -1 and +1. The closer they are to 1 (positively 
or negatively), the stronger the relationship. Significance depends in its standard error 
obtained by means of bootstrapping. We also computed 99% bias-corrected (two-
tailed) confidence intervals (Hair et al., 2013, Henseler et al., 2009, Gudergan et al., 
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2008) based on Shi’s (1992) double-bootstrap procedure (Sarstedt et al., 2011). We 
consistently obtained narrow confidence intervals, which supports the stability of the 
estimates (Table 47). When estimating the structural model without the mediator 
constructs (Figure 17), the direct effect of DoAO on PR has a significant (p < 0.01) 
value of 0.473 (Table 47); the effect of PR on RPI also has a significant (p < 0.01) 
negative value of -0.419. Thus, both Hypotheses 1 and 3 have been empirically 
substantiated. In substantiating hypothesis 1 we also meet the first condition of 
mediation. Specifically, the direct effect between DoAO and PR is significant, therefore 
the mediator may absorb some of the effect, and hence we can continue mediation 
analysis (Hair et al., 2013) 
 
Table 47 – Indirect effects 
 
Endogenous 
Constructs 
01 21   
Risk 0.223 0.1430   
RPI 0.176 0.1701   
Relation Path coefficient t value p  value 99% 
Confidence 
intervals 
DoAO - Risk 0.473 6.800 0.000 [0.294; 0.651] 
Risk - RPI -0.419 4.901 0.000 [-0.639; -0.200] 
Notes: The cross-validated redundancy measure Q² is derived from the blindfolding 
procedure with an omission distance of 7; the p-values are derived from bootstrapping 
procedure with 95 cases and 5,000 samples; the 99% confidence intervals are 
calculated based on (Hair et al., 2013). 
 
Figure 17 – Model 1: structural model without mediator 
 
 
Step Two - Indirect Effects 
Next, in step 2 of the PLS-SEM analysis, we assess the role of CC as a mediator of 
DoAO’s direct effect on PR (Hypotheses 2). After including the mediator, the indirect 
effect must be significant. First, the significance of each path in the direct effect must 
be significant (i.e. between DoAO and CC and between CC and PR). After these two 
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paths are found to be significant, we assess if their product, the indirect effect, is 
significant. If it is significant, the mediator absorbs some or all of the direct effect. Table 
48 and Figure 18 shows the estimates for the PLS path model including the mediator. 
After including the mediator construct (CC), we found that DoAO has a significant effect 
on CC (path coefficient of 0.525, p<0.01), which in turn has a strong and significant 
relationship with PR (path coefficient of -0.303, p<0.05). The indirect effect of DoAO via 
the mediator construct CC is significant (i.e., -0.159, p < 0.05). Moreover, the 
previously significant relationship between DoAO and PR (Figure 17; path coefficient of 
0.473, p<0.01) becomes non-significant in the presence of co-capability (Figure 18; 
path coefficient of -0.251, p≥ 0.10). Thus, co-capability (CC) fully mediates the 
relationship between DoAO and PR, confirming Hypothesis 2.  
 
Full mediation suggests that co-capability absorbs all of the effect of DoAO on PR. In 
other words, a previously positive and significant relationship between DoAO and risk, 
becomes non-significant when co-capability is considered. It is interesting to note that 
there is an indication of a suppressor effect in the model. A suppressor effect is equally 
considered to be full mediation (Hair et al., 2013). However, instead of absorbing all of 
the effect of DoAO outsourced on PR and making the relationship non-significant, a 
suppressor effect reverses the relationship (i.e. a previously significantly positive 
relationship, becomes significantly negative). If the bootstrapping procedure to assess 
significance of path coefficient in model 2 is repeated based on 95 cases, 5,000 
samples, and the individual level sign changes option, rather than the more 
conservative no sign change or construct level sign changes (Hair et al., 2013). The 
path between DoAO and PR becomes reversed and significant (path coefficient of -
0.251, p< 0.10). As suggested a suppressor effect characterises a sign change in the 
direct relationship when the mediator is included. Thus, when co-capability is included 
in the model, an increase in DoAO, results in a decrease in perceived risk. Similarly, 
lower values of activity outsourced, result in higher levels of perceived risk. This is 
interesting because it not only suggests that co-capability accounts for the relationship 
between the offering and the perceived risk but that it might reverse the relationship.  
 
Table 48 - Structural model, including indirect effect. 
Endogenous 
Constructs 
01 21   
Risk 0.235 0.1540   
RPI 0.167 0.1601   
CC 0.275 0.1194   
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Relation Path coefficient t value p  value 
(sig.) 
99% 
Confidence 
intervals 
DoAO - Risk -0.251 1.386 0.169(ns) [-0.718; 0.215] 
Risk - RPI -0.408 4.433 0.000 [-0.645; -0.172] 
DoAO – CC 0.525 6.870 0.000 [0.328; 0.721] 
CC - Risk -0.303 2.515 0.014 [-0.613; 0.006] 
 
Table 49 - Total Effect 
 
Effect Size t  value p value (sig.) 
Direct effect  0.473 6.800 0.000 
Indirect effect  -0.159 2.141 0.032 
Total effect 0.314   
 
Figure 18 – Model 2: full structural model including mediator 
 
Step Three – Structural Model  
Assessing the structural model results involves examining the model's predictive 
capabilities and the relationships between the constructs. The relationships between 
constructs have been evaluated above, we now address the structural model’s 
predictive capabilities. This evaluation is based on the full structural model, including 
the indirect effect (Table 49). 
 
The central criterion for the structural model’s assessment (Henseler et al., 2012), 
namely the coefficient of determination )(, has a value of 0.167 for RPI construct; a 
value of 0.223 for the PR construct and a value or 0.275 for the CC construct.  )( 
values of 0.2 are considered high in disciplines such as consumer behaviour (Hair et 
al., 2013). However, in marketing more generally these values may be considered 
weak (Henseler et al., 2009, Hair et al., 2013) Essentially the )(	value tells us that 
DoAO explains 27.5% of the variance in CC, together DoAO and CC explain 23.5% of 
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variance in the risk constructs and PR explains 18% of variance in RPI. Although, not 
considered high, the )( value does substantiate the model’s predictive validity (Hair et 
al., 2012).  In sum, although the exogenous constructs have a significant effect on re-
purchase intention they only explain a limited portion of the variance. The exogenous 
constructs which have been hypothesized to effect re-purchase intention, or the 
evaluation of a future value proposition, are based on expectation of future use value 
as a result of the providers resource integration in VCA’s. Expectation of use value may 
only be one factor in determining customer judgement of intent. As explained already, 
in forming judgments, customers may consider a variety of factors that could influence 
their behavior, including the internal and external decision environment (Warshaw and 
Davis, 1985). As a result, we could propose that 18% of the variance in intention to re-
purchase can be explained by expectation of future gains/losses as a result of provider 
integration in customer VCAs. 
 
In addition to assessing the magnitude of )(, predictive relevance can be assessed by 
using Stone-Geisser’s Q² (Geisser, 1974, Stone, 1974). This is conducted using a 
blindfolding procedure, which is a sample reuse technique; it omits every dth data point 
in the endogenous constructs indicators and estimates the parameters with the 
remaining points. Omitted data points are treated using means replacement. The 
difference between true (omitted) data points and the predicted one is then used for the 
Q² measure.  After running the blindfolding procedure (Chin, 1998, Henseler et al., 
2009), we obtained the +( value of RPI (0.160), CC (0.119) and PR (0.154). All these 
values are above zero, supporting the predictive relevance of the PLS path model.  
 
The predictive validity and relevance of PR construct is improved by adding CC to the 
model. Validity increases (∆ =0.012) and relevance increases (∆ =0.011). However, 
interestingly, PRs effect on RPI decreases (∆ =0.082) from a significant value of -0.419 
(Model 1, without mediator) to a smaller but still significant value of -0.408 (Model 2 
with mediator). Thus, we can assume that CC may partially mediate risk’s effect on 
RPI.  
 
4.6 Theoretical Discussion and Implications 
In laying out the research objective of this thesis - to explore how customer judgement 
of a provider’s value proposition is affected by future customer-provider collaboration in 
the creation of value in use – study two was designed to explore the question of how 
perceived co-capability effects re-purchase intention for PSS in capital equipment 
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markets and therefore how experience of customer-provider co-capability in use affects 
judgment of the provider’s value proposition in the future.  
 
Drawing on literature in chapter 2 and using inter-organisational exchange theories as 
a frame, we hypothesise that the degree of VCA outsourced by the customer effects 
their perceived risk of repurchase (H1). This in turn, influences their intention to re-
purchase (H3). The conceptual reasoning being, the more activity customers outsource 
to the provider, the more interaction and interdependency there is likely to be between 
them in delivering the offering (Windahl and Lakemond, 2010). As a result, the 
customer loses an element of control in use, leading to uncertainty and risk in the 
exchange (Brown et al., 2011). Hence, in considering the research objective, literature 
suggests that future customer-provider collaboration in use increases perceived risk for 
the customer at purchase. However, the findings of study one allude to a third 
explanatory variable – the exchange relationship. On this subject, literature indicates a 
prior relationship between the customer and provider reduces uncertainty (Johnston 
and Lewin, 1996). Further, supported by SET, positive experiences of interaction lead 
customers to assume that future experiences with the supplier will also be positive, 
having a positive influence on their purchase probability (Brown et al., 2011). So, a 
prior relationship increases the known probability of an outcome (i.e. certainty) and 
further, positive outcomes in prior interaction reduce the known probability of a 
negative outcome (i.e. risk) at purchase. Thus, suggesting that the causal relationship 
hypothesised in H1 and H2 only holds true if: (a) there is no history of prior interaction 
from which to base a judgement (i.e. low CL and CLalt); or (b) prior interactions have 
resulted in less than positive outcomes and therefore there is a higher known 
probability of a negative outcome in the future. 
 
In this regard, both empirical studies in marketing and the inter-organisational 
exchange theories which underlie them directly relate outcomes - such as trust, 
commitment and satisfaction - to intention to continue an exchange relationship and 
therefore re-purchase. However, the objective of this thesis is to explore the effect of 
collaboration in realising the goodness of an offering in use. In other words, how 
outcomes are achieved, rather than the outcomes themselves. As such, we explore the 
effect of co-capability as a third explanatory variable on the causal relationship 
between the degree of activity outsourced, perceived risk and re-purchase intention. 
Hypothesising that customer perception of co-capability with the provider mediates the 
relationship between the degree of VCA outsourced and their perceived risk of 
repurchase (H2). Whereby, we consider co-capability to be a manifestation of 
relationship connectors that allow resources to be transferred between the customer 
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and the provider creating collaborative-production ability (co-capability). The individual 
connectors - operational linkages, information exchange, cooperative norms, buyer and 
seller adaptations and legal bonds – which are developed by Cannon and Perreault 
(1999), incorporate multiple inter-organisational exchange theories. When used 
together, they ensure a ‘comprehensive and relevant representation’ of the 
characteristics, rather than the outcomes, of buyer-supplier relationships (Bastl et al., 
2012: pp.654). By exploring these hypotheses we therefore extend existing literature by 
developing the construct of co-capability, which facilitates outcomes, and identifying its 
effect on re-purchase intention through risk. 
 
In sum, the objective of this study is to explore the hypothesised relationships and their 
impact on the target endogenous constructs; perceived risk and re-purchase intention. 
As a result, explaining why the causal relationship in H1 and H2 only holds true under 
certain conditions relating to the exchange relationship and therefore how experience 
of customer-provider co-capability in use effects intention to purchase in the future. The 
research is considered exploratory, with the purpose of prediction and explanation of 
the target constructs. Given this intention, we adopted PLS-SEM, rather than CB-SEM, 
as a method of exploring relationships between multiple latent variables. The study was 
evaluated and reported following guidelines for PLS-SEM given by Chin (2010) and 
Hair et al. (2013). Accordingly, we first assessed the measurement models, after which 
point, we evaluated the structural model.  
 
In the process of assessing the measurement models, we found one result of particular 
significance to extant literature. Interestingly, the first-order construct, legal bonds, was 
not found to be a reliable trait of the higher order construct co-capability. In the 
servitization literature, Bastl et al (2012) and Penttinen and Palmer (2007) hypothesise 
that in a ‘servitization environment’ – where customers are increasingly outsourcing 
VCAs – all of the first-order constructs of co-capability used in this study will become 
more prevalent. Characterising a shift from transactional to relational exchange (e.g. 
Penttinen and Palmer, 2007, Oliva and Kallenberg, 2003). This shift is attributed to 
providers becoming part of customer processes and, as a result, becoming reliant on 
the customer to deliver service outcomes (Guo  and Ng, 2011). In the context of the 
structural model, we find a positive relationship between the level of VCA outsourced 
and co-capability, evidencing this shift. However, at the structural level, legal bonds did 
not form part of the construct. In case research, Bastl et al. (2012) found that legal 
bonds were replaced by the more relational constructs, such as information exchange, 
operational linkages, mutual adaptations and cooperative norms. This is also indicated 
by Guo and Ng (2011) who find through case research that contractual governance, 
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such as legal bonds, reduces co-capability to achieve outcomes. In support of this, 
when evaluating the reflective measurement model, we found that legal bonds do not 
reliably co-vary with the other relational connectors as a trait of co-capability. 
Therefore, they do not co-vary with the other relational governance mechanisms in 
accounting for the relationship between increased levels of VCA outsourced and 
perceived risk. Consequently, supporting Guo  and Ng (2011) in suggesting relational 
governance connectors play an important role in co-capability to achieve positive 
outcomes. Further, we extend this by finding they reduce perceived risk of re-purchase. 
Thus, we empirically validate conceptual arguments that in inter-organisational 
exchange non-contractual methods of governance are critical to successful exchange 
because of the difficulty of creating comprehensive contracts (Macneil, 1980).  
 
In evaluating the structural model, we found empirical support for the hypothesised 
relationships. In doing so, we put forward two principal implications for extant literature. 
 
First, in substantiating co-capability as a mediator between the degree of VCA 
outsourced and the perceived risk of re-purchase, we found full mediation. 
Interestingly, we also found evidence, at a significance level of p<0.10, of a potential 
suppressor effect. Put simply, as a mediator, if the customer perceives there to be a 
strong co-capability, the relationship between the degree of VCA outsourced and 
perceived risk is resolved – it doesn’t exist anymore. As a suppressor, co-capability 
would reverse the relationship. Therefore, instead of high levels of VCA causing high 
levels of perceived risk, high levels of VCA would cause a reduction in perceived risk. 
The level of significance at which the suppressor effect was found can be considered 
appropriate in exploratory studies. However, the findings were not supported when the 
model was run with more stringent bootstrapping procedures. Therefore, co-capability 
as a suppressor variable would need to be explored in further research, but we can 
empirically validate a full mediation effect. This is an important finding; it shows that the 
negative relationship discussed in literature between outsourcing VCA and perceived 
risk, as a result of increased interaction and interdependency, is resolved by co-
capability. 
 
Second, although the model did not explain a large portion of variance in perceived risk 
and re-purchase intention, it did meet validity and predictive relevance criteria. 
Moreover, the relationships between the constructs were found to be strong and 
significant. This suggests that while the relationships proposed in the model have a 
significant effect on intention to re-purchase; there are other important factors besides 
the VCAs that explain the variance and therefore contribute to the evaluation of a future 
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value proposition. In SDL, the evaluation of interactions in this value-creating system, 
by both customer and provider, involves three connected stages; the value proposition, 
the resource integration and value-in-use (Ballantyne et al., 2011a). This implies that 
the act of and evaluation of the proposition, and as consequence the offering, is related 
to an expectation of resource integration in and outcome of the use experience. This 
relationship has been discussed by several authors but not yet extensively empirically 
explored (e.g. Moller, 2006, Kowalkowski, 2011, Ballantyne et al., 2011a). Our findings 
empirically confirm thinking in SDL that exchange value includes but is not limited to 
future expectation of use value (i.e. outcomes of VCA) and could be affected by 
internal and environmental facilitators and/or constraints (Warshaw and Davis, 1985).   
 
In summary, this study finds that a customer’s intention to re-purchase PSS in capital 
equipment markets is effected by co-capability. Specifically, co-capability mediates 
customer perceived risk in re-purchasing. In this section, we have put forward a 
number of implications for literature of this finding. In the following section, these are 
revisited along with the implications of study one to consider the contribution of this 
thesis to thinking in B2B markets and marketing more generally. 
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Chapter 5: Implications, Limitations and Conclusions 
 
5.1 Theoretical Discussion and Implications 
The theoretical implications of studies one and two have been discussed in sections 
3.4 and 4.6 respectively. In this section, although briefly revisiting these, we primarily 
consider the findings of the studies against the overarching research objective laid out 
in section 2.4. The aim of this section, and indeed this chapter more generally, is to 
take a holistic view of the thesis and its contribution to thinking in B2B markets and 
marketing. 
 
As a consequence of its inherent characteristics - variable and derived demand, 
complex buying processes and buyer-seller collaboration - and its emphasis on 
customer value, value in relationships and buyer-seller interaction, B2B marketing has 
propagated two important shifts in understanding exchange. First, shifting the unit of 
analysis of market exchanges from physical products to understanding the process of 
value creation within the exchange, in particular emphasizing the collaborative process 
of co-creation between parties (Ballantyne and Varey, 2006, Vargo and Lusch, 2008a). 
Second, and in so doing, shifting the focus of exchange between parties from the 
purchase transaction as an isolated event to understanding exchange as open-ended 
interactions over a relationship from ‘pre-sale to post-sale service and beyond’ 
(Ballantyne et al., 2011a: pp.207). As illustrated in Figure 19, pre-sale activities of 
purchase and post-sale activities of use, where value is co-created, are separated by 
time (Shugan and Xie, 2000) and judged in two time-place forms (Ballantyne and 
Varey, 2006). Exchange value being one kind of judgment of desirability and 
preference, separate from use value (Ballantyne and Varey, 2006).  
 
Figure 19 - The B2B exchange relationship 
Source: After Ng et al. (2008) 
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In marketing, it is important to distinguish between the two as their separation creates 
uncertainty at purchase about future value created in use (Shugan and Xie, 2000). 
However, it is also important to understand how they are interconnected. Traditionally, 
the interconnection between these two judgements of value has been through concepts 
such as utility and satisfaction. Where, utility is a proxy for use value in the judgement 
of value at purchase and perceived satisfaction is a post-sale judgment of whether the 
‘utility’ received meets that which was expected at purchase. Satisfaction is also linked 
to re-purchase intention (e.g. Patterson and Spreng, 1997, Bitner, 1990) and therefore 
connects post-sale judgments of value to future and continued exchange transactions. 
Extant literature therefore captures the effect of outcomes of collaborative exchange 
relationships on purchase, rather than characteristics of the exchange itself (Bastl et 
al., 2012). Moreover, utility and satisfaction treat the customer as a passive recipient to 
value creation and do not fully capture the nature of value as co-created in use. As 
such, as a reflection of the gaps identified in the servitization and value literature, 
section 2.4 laid out the research objective of this thesis as to explore how customer 
judgement of a provider’s value proposition is affected by future customer-provider 
collaboration in the creation of value in use.  
 
Two studies have been conducted in this thesis based on this research objective. The 
first study explores customer preference for provider offerings characterised by 
customer-provider collaboration in delivering the offering; in this case, PSS offerings in 
the context of B2B capital equipment markets. As discussed in section 3.4, we identify 
the value-creating activities in PSS providing empirical evidence for value propositions 
under a SDL, addressing the call by Frow and Payne (2011: pp.236). Likewise, 
addressing a gap in the servitization literature (see section 2.3.4), which calls for 
research into understanding value propositions in PSS from a customer perspective. 
Furthermore, through study one, we directly challenge an assumption within 
servitization literature that adding service to a product adds value for the customer. 
Presenting empirical insight into buyer behaviour for PSS, we find that the relationship 
is not necessarily additive but instead depends on the customer’s knowledge and 
experience of collaborating with the provider; the extent collaboration impacts on core 
processes; and based on an evaluation of alternatives. Thus, reflecting on the research 
objective, study one finds customer judgement of the provider’s value proposition is 
affected by future customer-provider collaboration in the creation of value in use. 
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Building on this, the second study seeks to explore how customer-provider 
collaboration in use affects customer re-purchase intention. Put simply, study one finds 
customer-provider collaboration in use has an effect on the exchange transaction and 
study two explores what that effect is. We find that a strong co-capability (i.e. 
collaborative ability to produce outcomes) mediates customer perceived risk in re-
purchasing. That is, it resolves any perception of a negative outcome from future 
customer-provider collaboration in use and increases their intention to re-purchase. As 
discussed in section 4.6, this has two primary implications for inter-organisational 
exchange in B2B marketing. First, it empirically validates conceptual arguments that in 
B2B exchange non-contractual methods of governance, such as co-capability, are 
critical to successful exchange. Second, we extend previous marketing literature, which 
focuses on the effect of outcomes of exchange on purchase, by developing the 
construct of co-capability, which facilitates outcomes; and identifying its effect on re-
purchase through risk.  
 
As discussed, the separation of purchase and use creates buyer uncertainty at the 
point of purchase about the future value created in use. This takes the form of buyer 
uncertainty about the future state, or context, of use (state uncertainty) and how 
resource integration will perform in those states (service attribute uncertainty) (Shugan 
and Xie, 2000). Shugan and Xie (2000) suggest that while state uncertainty will 
continue over time, uncertainty over the service (or resource integration) may be 
resolved through repeat use or interaction. This suggests that as customer and 
provider interact over time they become more certain about the outcome of future 
resource integration because they develop an experience base. However, increased 
certainty does not necessarily equate to a reduced risk – that would depend on the 
quality and outcome of past interactions. This thesis contributes to B2B markets and 
marketing by finding that customer-provider co-capability, which facilitates outcomes in 
use, resolves risk at purchase. That is, at purchase, co-capability reduces the 
perceived probability of a negative outcome in future use. And so, co-capability also 
represents an interconnection between purchase and use. Unlike traditional 
interconnections in the literature, such as utility and satisfaction, the construct of co-
capability treats the customer as an active participant in value creation. As a 
consequence, we build on conceptual arguments in SDL by Ballantyne et al. (2011a) 
and Kowalkowski (2011), empirically identifying a connection between the value 
proposition phase, where value is judged, and the resource integration phase, where 
value is created.  
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5.1.1 Contributions to Knowledge 
In short, to synthesise the discussion above, the contribution to knowledge of this 
thesis is as follows: 
 
First, we identify the value-creating activities in PSS. Thus, providing empirical 
evidence for the value propositions under a SDL and addressing the call by Frow and 
Payne (2011: pp.236).  This also addresses the gap in the servitization literature, which 
calls for research into understanding value propositions from a customer perspective.  
 
Second, servitization literature assumes that by adding service to a product it adds 
value for the customer. Our findings directly challenge this assumption. We find value 
depends on the customer’s knowledge and experience of collaborating with the 
provider; the extent collaboration impacts on core processes; and based on an 
evaluation of alternatives. As a result, we add empirical insight into buyer behaviour for 
PSS. 
 
Third, and most significantly, we find a customer’s intention to re-purchase B2B 
services is effected by co-capability. Specifically, co-capability mediates the customer’s 
perceived risk in re-purchasing. This makes a conceptual contribution to knowledge on 
inter-organisational exchange in B2B marketing. Empirical marketing literature and 
inter-organisation exchange theories identify a positive relationship between outcomes 
of a buyer-seller relationship and intention to re-purchase. We extend this in two ways: 
first, by developing the construct of co-capability, which facilitates outcomes; and 
second, by identifying its effect on re-purchase intention through risk. 
 
Fourth, we find that relational governance mechanisms reduce perceived risk of re-
purchasing PSS. Thus, we empirically validate conceptual arguments that in inter-
organisational exchange non-contractual methods of governance are critical to 
successful exchange because of the difficulty of creating comprehensive contracts 
(Macneil, 1980). 
 
Finally, building on conceptual arguments in SDL by Ballantyne et al. (2011a) and 
Kowalkowski (2011), we empirically identify a connection between the value 
proposition phase, where value is judged, and the resource integration phase, where 
value is created. 
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5.2 Managerial Implications 
The research in this thesis is explanatory, describing and explaining a relationship 
between VCA and its evaluation by customers of PSS, where PSS are offerings 
characterised by customer-provider collaboration in delivery of the offering post-sale. It 
does not explain how the provider should interact with the customer in the act of 
proposing the offering, or indeed what the content of the proposition should be, as a 
result of this relationship. Thus, generic and explicit recommendations cannot be drawn 
directly from our research. However, we can at least make tentative statements on how 
our observations may guide managerial decisions. 
 
Despite much discussion in the literature about offering PSS that deliver value, a shift 
to the emphasis on value-in-use of the SDL is a particularly complex and demanding 
endeavour, which poses internal challenges for most traditional manufacturing firms 
(Kowalkowski, 2011). Many abilities are required simultaneaously, including ability to 
formulate a competitive value proposition, and to convince both the customer and its 
own internal stakeholders that the firm is committed to the offering; competences 
required for the delivery, follow-up and valuation of what has been promised 
(Kindstrom, 2010); the ability of providers to build trust, as well as keeping promises; to 
ensure that customers, providers, and any other actors involved in value creation 
processes capture a fair share of that value (Ballantyne and Varey, 2006). 
 
It has been suggested that a better understanding of the customer perspective is 
crucial in enabling the provider to better design PSS offerings that propose superior 
value to their customers, and to better collaborate with the customer in the enactment 
of the proposition (e.g. Töllner et al., 2011). Johnstone et al (2009) recognise that 
central to offerings in servitization is the need for a more proactive customer 
orientation. They acknowledge the challenge of ‘seeing value through the eyes of the 
customer’, and suggest that this orientation presents implications for areas such as 
operations management, knowledge management, human resource management, 
resource scheduling and capacity management and job and work design. In our review 
of servitization literature, we highlighted a number of challenges facing providers in the 
detrmination and communication of the value proposition.  
 
Pawar et al (2009) propose that the first challenge of servitization for a provider is 
defining the value proposition which will ‘satisfy’ customers.  In regards to which, 
Macdonald et al (2011b) define the value of an offering in terms of its potential to 
support a customer's outcome, purpose or objective. Our research indicates that firms 
need to not only understand the VCAs which support value in use of the equipment, but 
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understand the nature of how their resources are integrated into those VCAs and the 
effect they may have on the customers processes and outcomes. This is because 
perceived complementarities of resources, and ability to integrate them, will affect 
customer evaluation of a firm‘s offering. In relation to this, literature discusses the 
challenges presented by a provider’s ability to communicate the potential value of the 
offering. Firms tend to have a product-centric view of the value of their offerings but this 
may hinder  the  important part they play in proposing, showing and even educating the 
customers of potential value (Penttinen and Palmer, 2007). In support of this, Tuli et al 
(2007: pp. 9) propose that organisations should document the offerings purpose, the 
work performed and the outcomes to create an ‘organizational memory of effective and 
ineffective experiences’. We would echo this point, but add that these may be useful in 
order to communicate the offering to the customer.  The findings of this study suggest 
that customer perception of the value proposition is not additive, adding services does 
not neccesarily add value; customers evaluate offerings based on equivalency of 
performance, evaluating their own and the providers resources skills and competencies 
in VCAs; and in evaluation situations with a relatively low experience-base, and when 
activities impact on ‘production’ processes, customers will prefer arms-length 
interaction. This requires careful and considered proposition of the offering 
(communication), clear co-capability (operational linkeages, cooperative norms, mutual 
adaptations and information exchange), and appropriate revenue models that capture 
value for the provider but also incentivise co-capability.  On the first point, customers 
need a standard representing the quality of outcomes the customer expects from a 
given kind of interaction (CL).  Therefore, whether through positive experience, 
communicated evidence or through risk sharing agreements, which ensure 
interdependency, providers need to communicate and evidence the quality of 
outcomes they can expect from a given kind of interaction. On the second pont, 
findings suggest relational governance mechanisms (operational linkeages, 
cooperative norms, mutual adaptations, information exchange) may be more 
appropriate than legal bonds, ie traditional contracting,  in developing a co-capability. 
 
5.3 Limitations and Future Research 
However, there are some weaknesses in this research. First and foremost, this thesis 
has limited its research of value propositions to the customer perspective. Therefore, it 
is restricted to a unidirectional value proposition from the provider to the customer. This 
is also a unidirectional view of inter-enterprise exchange. While this addresses calls to 
re-balance the literature, which has been predominantly focussed on the provider, 
value propositions in SDL and exchange more generally is considered as reciprocal 
interactions. Future research, first, could explore the impact of co-capability on a 
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provider’s evaluation of the offering. Given mutual and/or interdependency, it may not 
be viable for providers to engage in resource integration with every customer. Second, 
further research should focus on the relationship dyad and how the separate 
evaluations are considered in a reciprocal interaction during the value proposition.  
 
In addition to being unidirectional, the value propositions explored in this thesis are 
limited to functional use value based on VCA in the use of equipment. Other facets of 
value may also be co-created in use as a consequence of interaction with the provider 
and their offering. For example, Lai (1995) proposed social, affective, epistemic, 
aesthetic, hedonic, situational and holistic benefits in addition to functional benefits. 
Also, value propositions as an exchange interaction often result in a purchase 
transaction, therefore, value propositions will not be evaluated on expectation of use 
value alone. This thesis does not explore the internal or external factors pertinent to the 
customer organisation that may affect judgement of the value proposition. Future 
research in this area would add contribution to discussion in SDL on the nature of, and 
relationship between, exchange and use value.   
 
The research in this thesis has been undertaken in the context of capital equipment 
markets, which are characterised by product complexity (Oliva and Kallenberg, 2003, 
Hobday, 1998), technological innovation (Windahl et al., 2004) and customization that 
result in additional services. They are also linked to intimate cooperation between 
customer and supplier creating unique customer expectations for what would constitute 
an excellent provider (Cova and Salle, 2008). Namely, the most important 
considerations may not be only what the supplier produces (the resulting products and 
services), but also how the supplier behaves during the entire solution process — in 
particular, how the customer is supported through a comprehensive and long-term 
purchasing project and this will have an affect on the perceived relevance of diverse 
customer solution criteria (Cova and Salle, 2008). Furthermore, capital equipment is 
the plant, machinery or apparatus used in the customer’s production of its goods and 
services. In other words, it is used to serve their customer. Therefore, PSS based on 
capital equipment are more likely to impact on the core processes of the customer 
(Windahl and Lakemond, 2010). As a result of the specific context of this thesis, the 
findings may not translate to markets outside capital equipment and would need to be 
tested in future research. 
 
In terms of study two, there are some specific limitations. Specifically, regarding the 
unit of analysis, we use an individual respondent to aggregate/infer to the group 
decision level. Future research could explore whether or not the DMU role has an 
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effect on the model. Also, the study is in the context of a ‘Straight Re-Buy’ purchase 
situation, research would be needed to establish if the relationships hold in modified re-
buys or new purchase situations.  Future research could also investigate co-capability 
as a possible suppressor variable. 
 
Finally, although we identify VCA and connectors that facilitate resource integration, we 
do not explore customer realisation of the value proposition. In agreement with other 
calls in the literature, research is needed into resource integration, or co-creation, in the 
context of use.  
 
5.4 Conclusion 
‘Marketing is the exchange which takes place between consuming groups and 
supplying groups’ (Alderson, 1957: pp.15). In the B2B marketing context it is the 
exchange which takes place between organisations, or to put it another way, inter-
enterprise exchange. Over recent years, the American Marketing Association has 
replaced the “product” as the object of exchange with value (creation and delivery) as 
the central concept8. What is more, the exchange between enterprises for the creation 
of value has been shown to account for much of the industrialised nations’ economic 
activity and growth (LaPlaca and Katrichis, 2009). Much of which, in terms of B2B 
services, has been linked to servitization (Rubalcaba, 2007), an industrial phenomenon 
in which service is becoming increasingly relevant in the offerings of manufacturers. In 
fact, literature has suggested that up to 85% of manufacturers now offer some form of 
service (Lay et al., 2010).  This trend has not escaped academia; over five times the 
articles in servitization were published in 2000-2010 than in total during the three 
decades prior. In fact, Jacob and Ulaga (2008) published an agenda in Industrial 
Marketing and Management for academic inquiry in to the transition from product to 
service in business markets. This phenomenon is of interest to B2B marketing: first, 
because it epitomises many of the characteristics of B2B markets more generally, such 
as complex buying processes and relationships and a derived demand (LaPlaca and 
Katrichis, 2009, Fill and Fill, 2005, Fern and Brown, 1984); but it also exemplifies 
aspects of B2B marketing theory, such as customer value (e.g. Lindgreen and 
Wynstra, 2005), value in relationships (e.g. Ulaga and Eggert, 2006) and buyer-seller 
interaction (e.g. Hakansson, 1982). Indeed, as a consequence of these characteristics, 
B2B marketing has propagated two important shifts in understanding exchange 
phenomena. First, shifting the unit of analysis in market exchanges from physical 
                                               
8Current definition at 
http://www.marketingpower.com/AboutAMA/Pages/DefinitionofMarketing.aspxand previous 
defintionhttp://www.marketingpower.com/_layouts/Dictionary.aspx?dLetter=M 
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products to the process of value creation, in particular emphasizing the collaborative 
process of co-creation between parties (Ballantyne and Varey, 2006, Vargo and Lusch, 
2008a). Second, and in so doing, shifting the focus of exchange from the purchase 
transaction as an isolated event to exchange as open-ended interactions over a 
relationship ‘from pre-sale to post-sale service and beyond’ (Ballantyne et al., 2011a: 
pp.207). As shown in this thesis, nowhere are these more evident than in the B2B 
context of servitization where the business models of manufacturers depend on the 
need to develop collaborations and partnerships with customers, and as a 
consequence, scholars have been able to document a transition from transactional to 
relational exchange (e.g. Penttinen and Palmer, 2007).  
 
Shifting the focus of exchange away from the purchase transaction as an isolated 
event opens exchange, and our understanding of the value created within it, to ongoing 
interactions in use (i.e. consumption). Traditionally, the interconnection between 
judgements of value at exchange and in use has been through concepts such as utility 
and satisfaction: utility as a proxy for use value in the judgement of value at purchase 
and perceived satisfaction as a post-sale judgment of whether the ‘utility’ received 
meets that which was expected at purchase. Six themes of understanding value are 
identified in the literature review: utility, economic worth, perceived satisfaction, net 
benefit, means end and phenomenological experience.  However, as discussed, they 
make implicit philosophical and chronological assumptions and both utility and 
satisfaction have certain limitations in capturing the full nature of how and why value is 
created and judged. In particular, they make implicit assumptions about the firm’s 
ability to (within limits) control the value, or goodness, of the offering at consumption. 
As a result, existing literature does not fully capture the co-creation in achieving 
‘goodness’ of the offering at consumption or indeed its effect on perceived ‘goodness’ 
of the offering at purchase. Through integrating and consolidating philosophical, 
economic and management literature, SDL views value as that which is co-created in 
the phenomenological experience of the beneficiary (i.e. the customer). Therefore, in 
SDL, as in relationship marketing more generally, exchange between customer and 
provider and the value created therein is more than just the purchase transaction. 
 
Remarkably, despite an emphasis within servitization on offerings which aim to deliver 
customer value, in a comprehensive review of literature Baines et al. (2009b: pp.552-
553) do not find any papers that treat service marketing or customer value of 
servitization as a key theme. As a result, there have been calls to understand more 
about the value of offerings from a customer perspective, more often than not, arguing 
for insight through a SDL lens (e.g. Kowalkowski 2010, Pawar et al., 2009, Macdonald 
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et al., 2011a).  In both SDL and servitization, gaps are identified in current 
understanding of the value proposition between exchange parties and in particular how 
its evaluation is effected by future collaboration between those parties in use.  
Furthermore, the two streams are found to call on each other as a mechanism through 
which to address these gaps. As a reflection of the gaps identified, the research 
objective of this thesis was to explore how customer judgement of a provider’s value 
proposition is affected by future customer-provider collaboration in the creation of value 
in use. Put simply, how the perceived ‘goodness’ of the offering pre-sale is affected by 
future customer-provider collaboration in realizing ‘goodness’ of the offering post-sale. 
Based on this research objective and drawing on literatures in both servitization, as a 
B2B market phenomenon, and value, as a central concept in marketing exchange, two 
studies were presented.  
 
The first study of this thesis seeks to enhance understanding of the value proposition 
and its evaluation by the customer in the context of PSS, where offerings are 
characterised by customer-provider collaboration. Through an SDL lens, a case study 
finds that the manufacturer’s PSS offering proposes value through its potential 
contribution towards eleven VCAs that facilitate value-in-use of equipment, which the 
customer can choose to retain in-house or outsource to the provider. Herein lies the 
first contribution of this thesis, by providing empirical evidence for value propositions 
under a SDL we address the call by Frow and Payne (2011: pp.236). In addition, we 
address calls for research into understanding value propositions from a customer 
perspective (e.g. Tuli et al., 2007, Windahl and Lakemond, 2010, Töllner et al., 2011).  
Furthermore, identifying the VCAs supports investigation of customer preference for 
outsourcing VCAs to the provider. In so doing, we the make the following propositions: 
(1) involving the provider in a VCA (i.e. outsourcing) is not always preferable to carrying 
out the activity without the providers interaction (i.e. in-house); (2) Unless the customer 
perceives the result of outsourcing value-creating activities associated with 
performance, availability and latency to be at least equivalent to the result of 
performing value-creating activities in-house, they will prefer to carry out the activity in-
house; and (3) in evaluation situations with a relatively low experience base, and when 
activities impact on ‘production’ processes, customers will prefer arms-length 
interaction. Leading us to suggest that customer judgement of the value proposition, 
and therefore their preference for outsourcing VCA, is affected by: their knowledge and 
experience of collaborating with the provider to deliver VCAs; the extent to which 
outsourcing VCA will effect core processes; and as a consideration of alternatives to 
outsourcing VCA to the provider. PSS literature assumes that by adding service to a 
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product it adds value for the customer. Our findings directly challenge this assumption. 
As a result, we add empirical insight and contribution into buyer behaviour for PSS. 
 
The second study aimed to further interpret and statistically check this understanding. 
As such, a Partial Least Square Structural Equation Modelling (PLS- SEM) method is 
applied to investigate the relationships between: (1) the extent the customer 
outsources VCAs; (2) their perception of the co-capability between them and the 
provider; (3) the risk they perceive in re-purchasing the contract; and (4) their intention 
to re-purchase. In so doing, we find co-capability mediates the customer’s perceived 
risk in re-purchasing PSS. This makes a conceptual contribution to knowledge on inter-
organisational exchange in B2B marketing. Empirical marketing literature and inter-
organisation exchange theories identify a positive relationship between outcomes of a 
buyer-seller relationship and intention to re-purchase. We extend this in two ways: first, 
by developing the construct of co-capability, which facilitates outcomes; and second, by 
identifying its effect on re-purchase intention through risk. Additionally, it shows that 
relational governance mechanisms, rather than contractual governance, reduce 
perceived risk of re-purchasing PSS. Thus, we empirically validate conceptual 
arguments that in inter-organisational exchange non-contractual methods of 
governance are critical to successful exchange because of the difficulty of creating 
comprehensive contracts (Macneil, 1980). 
 
In summary, this doctoral thesis builds on conceptual arguments in SDL by Ballantyne 
et al. (2011a) and Kowalkowski (2011), empirically identifying a connection between 
the value proposition phase, where value is judged, and the resource integration 
phase, where value is created. Vargo and Lusch (2008a) state B2B scholars have 
been at the forefront of the shift from understanding exchange in terms of products to 
concepts of value, recognising that customers are not buying output, but rather 
capabilities of that output and providers need to develop collaborations and 
partnerships with customers to realise those capabilities.  In doing so, and after 
centuries of the primacy of worth of an offering in exchange transactions in mainstream 
marketing, acknowledging the importance of value created in use through exchange 
relationships. In marketing it is important to both differentiate and understand the 
interconnection between the act of buying (purchase), where worth of an exchange is 
evaluated, and the act and experience of use (consumption), where value is created 
(Shugan and Xie, 2000). Not least because their separation in both time and space 
creates uncertainty at the point of purchase about the future value created in use 
(Shugan and Xie, 2000). Uncertainty about the state or context of future use continues 
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over time but this thesis demonstrates that a strong co-capability not only resolves 
service uncertainty but also reduces risk of re-purchase. 
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Appendices 
Appendix A: Time-line for the evolution of relevant servitization 
papers.  
Source: After Baines et al (2009b) 
 
    Number of key papers by period 
Author(s) Year Origin 1970’s 1980’s 1990’s 2000’s 2010’s 
Levitt, T.  1976 USA 1     
Vandermerwe, S. and 
Rada, J.  
1988 Switzerland  4    
Chase, R. and Garvin, 
D.A.  
1989 USA     
Coyne, K.  1989 USA     
Vandermerwe, S. and 
Rada, J.  
1989 Switzerland     
Quinn, J., Doorley, T. and 
Paquette, P.  
1990 USA   13   
Martin, C. and Horne, D.  1992 USA     
Samli, A.C., Jacobs, L.W. 
and Willis, J.  
1992 USA     
Voss, C.  1992 UK     
Mathe, H. and Shapiro, R.  1993 UK     
Anderson, J.C. and Narus, 
J.A.  
1995 USA     
Frambach, R., Wels-Lips, 
I. and Gundlach, A. 
1997 Netherlands     
Matthyssens, P. and 
Vandenbempt, K. 
1998 Belgium     
Cook, D., Goh, C. and 
Chung, C. 
1999 USA     
Goedkoop, M., van Halen, 
C., te Riele, H. and 
Rommens, P. 
1999 Netherlands     
Verstrepen, S. and van 
Den Berg, R.  
1999 Netherlands     
White, A., Stoughton, M. 
and L. Feng  
1999      
Wise, R. and 
Baumgartner, P.  
1999 USA     
Mont, O.  2000 Sweden    94  
Roy, R. 2000 UK     
Brezet, J.C., Bijma, A.S. , 
Ehrenfeld, J. and Silvester, 
S. 
2001 Netherlands     
Ehrenfeld, J.R.  2001 Germany     
Foote, N.W., Galbraith, J., 
Hope, Q. and Miller, D.  
2001 USA     
Lamvik, T. 2001 Norway     
Mathieu, V. 2001 France     
Mathieu, V.  2001 France     
Mont, O.  2001 Sweden     
Nilsson, L., Gustafsson, 
A., & Johnson, M.  
2001 Sweden     
Stremersch, S., Wuyts, S 
and Frambach, R. T.  
2001 Netherlands     
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Zaring, O  2001 Sweden     
Galbraith, J.  2002 USA     
Marceau, J., Cook, N., 
Dalton, B. and Wixted, B.  
2002 Australia     
Miller, D., Hope, Q., 
Eisenstat, R., Foote, N. 
and Galbraith, J. 
2002 USA     
Mont, O. K.  2002 Sweden     
Morelli, N. 2002 Denmark     
Robinson, T., Clarke-Hill, 
C.M. and Clarkson, R. 
2002 USA     
Bullinger, H-J., Fähnrich, 
K-P. and Meiren, T. 
2003 Germany     
Desmet, S., van 
Dierdonck, R. and van 
Looy, B. 
2003 Netherlands     
Funk, K. 2003 USA     
Lasalle D and Britton TA.  2003 USA     
Manzini, E. and Vezolli, C.  2003 Italy     
Oliva, R. and Kallenberg, 
R.  
2003 USA     
Stille, P.  2003 Germany     
Alonso-Rasgado, T.A., 
Thompson, G. and 
Elfstrom, B.O.  
2004 UK     
Baveja, S. S., Gilbert, J. 
and Ledingham, D. 
2004 USA     
Botta, C. and Steinbach, 
M. 
2004 Germany     
Davies, A. 2004 UK     
Johanasson, P. and 
Olhager, J. 
2004 Sweden     
Kumar, R., & Kumar, U. 2004 Sweden     
Lewis, M., Portioli 
Staudacher, A. and Slack, 
N. 
2004 UK     
Mathe, H. and Stuadacher, 
R.  
2004 France     
McAloone, T. C.  and 
Andreasen, M. M. 
2004 Denmark     
Michelini, R. C. and 
Razzoli, R. P. 
2004 Italy     
Sawhney, M., 
Balasubramanian, S. and 
Krishnan, V.V. 
2004 USA     
Tukker, A. 2004 Netherlands     
Tukker, A. and U. Tischner 2004 Netherlands     
Weber, C., Steinbach, M., 
Botta, C. and Deubel, T. 
2004 Germany     
Windahl, C., Andersson, 
P., Berggren, C. and 
Nehler, C.  
2004 Sweden     
Auramo, J. and Ala-Risku, 
T.  
2005 Finland     
Brady, T., Davies, A. and 
Gann, D.  
2005 UK     
Brax, S.  2005 Finland     
Gebauer, H. and Friedli, T.  2005 Switzerland     
Gebauer, J., Fleisch, E. 2005 Switzerland     
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and Freidli, T.  
Meier, H.; Uhlmann, E.; 
Kortmann, D.  
2005 Germany     
Neu, W. and Brown, S.  2005 USA     
Penttinen, E., & Saarinen, 
T.  
2005 Finland     
Ward, Y. and Graves, A.  2005 UK     
Cohen, M., Argrawal, N. 
and Arawal, V.  
2006 USA     
Cook, M. B., Bhamra, T. A. 
and Lemon, M.  
2006 UK     
Davies, A., Brady, T. and 
Hobday, M.  
2006 UK     
Davies, A., Brady, T. and 
Hobday, M.  
2006 UK     
Gebauer, H., Friedli, T. 
and Fleisch, E. 
2006 Switzerland     
Kumar, R., Markeset, T., & 
Kumar, U. 
2006 Norway     
Malleret, V.  2006 France     
Maxwell, D., Sheate, W. 
and van der Vorst, R.  
2006 UK     
Morelli, N. 2006 Denmark     
Scholl, G. 2006 Denmark     
Tukker, A. and Tischner, 
U. 
2006 Netherlands     
Tukker, A. and Tischner, 
U. 
2006 Netherlands     
Windahl, C. and 
Lakemond, N.  
2006 Sweden     
Baines, T., Lightfoot, H., 
Evans, S., Neely, A., 
Greenough, R., Peppard, 
J., Roy, R., Shehab, E., 
Braganza, A., Tiwari, A., 
Alcock, J., Angus, J., 
Bastl, M., Cousens, A., 
Irving,P., Johnson, M., 
Kingston, J., Lockett, H., 
Martinez, V., Michele, P., 
Tranfield, D., Walton, J. 
and Wilson, H.  
2007 UK     
Cohen, M. 2007 USA     
Correa, H.L., Ellram, L.M., 
Scavarda, A.J. and 
Cooper, M.C.  
2007 USA     
Gebauer, H. and Fleisch, 
E. 
2007 Switzerland     
Kumar, R., & Markeset, T. 2007 Norway     
Neely, A.D.  2007 UK     
Penttinen, E., & Palmer, J. 2007 Finland     
Ren, G. and Gregory, M.  2007 UK     
Sang-Hyun, K., Cohen, M 
.A. and Netessine, S.  
2007 USA     
Tuli, K.,  Kohli, A. and 
Bharadwaj, S. G. 
2007 USA     
Antioco, M., Moenaert, R. 
K., Lindgreen, A. and 
Wetzels, M.  
2008 France     
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Cova, B. and Salle, R. 2008 France     
Fang, E., Palmatier, R. W. 
and Steenkamp, R. 
2008 USA     
Gebauer, H.  2008 Switzerland     
Gebauer, H., Bravo-
Sanchez, C. and Fleisch, 
E.  
2008 Switzerland     
Johnson, M. and Mena, C.  2008 UK     
Johnstone, S., Dainty, A. 
and Wilkinson, A.  
2008 UK     
Lindberg, N. and Nordin, 
F.  
2008 Sweden     
Meier, H. and Völker, O.  2008 Germany     
Neely, A.D.  2008 UK     
Antonacopoulou, E. and 
Konstantinou, E.  
2009 UK     
Baines, T., Lightfoot, H., 
Peppard, J., Johnson, M., 
Tiwari, A., Shehab, E. and 
Swink, M. 
2009 UK     
Baines, T.S., Lightfoot, 
H.W., Benedettini, O. and 
Kay, J. M. 
2009 UK     
Bjurklo, M., Edvardsson, 
B. and Gebauer, H. 
2009 Sweden     
Johnstone, S., Dainty, A. 
and Wilkinson, A. 
2009 UK     
Ng, I., Maull, R. and Yip, 
N. 
2009 UK     
Ng, I., Williams, J. and 
Neely, A. 
2009 UK     
Pawar, K.S., Beltagui, A. 
and Riedel, J. 
2009 UK     
Reed, R. and Storrud-
Barnes, S. 
2009 USA     
Rese, M., Karger, M. and 
Strotmann, W. 
2009 Germany     
Schmenner, R.W.  2009 USA      
Shankar, V., Berry, L. L. 
and Dotzel, T.  
2009 USA      
Demirkan, H. and Spohrer, 
J.  
2010 USA     62 
Fischer, T., Gebauer, H., 
Gregory, M., Ren, G. and 
Fleisch, E. 
2010 Switzerland      
Gebauer, H., Fischer, T. 
and Fleisch, E. 
2010 Switzerland      
Gremyr, I., Lofberg, N. and 
Witell, L.  
2010 Sweden      
Grönroos, C. and Helle, P. 2010 Finland      
Gustafsson, A., Brax, S., & 
Witell, L.  
2010 Finland      
Holmström, J., Brax, S. 
and Ala-Risku, T. 
2010 Finland      
Hypko, P., Tilebein, M. 
and Gleich, R. 
2010 Germany      
Kapletia, D. and Probert, 
D.  
2010 UK      
Kowalkowski, C.  2010 Sweden      
251 
 
Kowalkowski, C. 
Kindstrom, D., Alejandro, 
T., Brege, S. and 
Biggemann, S. 
2010 Sweden      
Laine, T., Paranko, J. and 
Suomala, P. 
2010 Finland      
Lay, G. G. C., Jäger, A. 
and Biege, S. 
2010 Germany      
Lofberg, N., Witell, L. and 
Gustafsson, A.  
2010 Sweden      
Matthyssens, P. and 
Vandenbempt, K. 
2010 Germany      
Meier, H., Roy, R. and 
Seliger, G.  
2010 Germany      
Ng, I. and Nudurupati, S.  2010 UK      
Raddats, C. and 
Easingwood, C. 
2010 UK      
Raja, J.Z., Green, S.D. 
and Leiringer, R. 
2010 UK      
Shankar, V., Berry, L.L. 
and Dotzel, T. 
2010 USA      
Windahl, C. and 
Lakemond, N. 
2010 Sweden      
Baines, T., Lightfoot, H. 
and Smart, P. 
2011 UK      
Brown, B., Sichtmann, C. 
and Musante, M. 
2011 USA      
Brown, S. W., Gustafsson, 
A., and Witell, L. 
2011 USA      
Campbell, C., Maglio, P. 
C., & Davis, M.  
2011 USA      
Eggert, A. Hogreve, J., 
Ulaga, W. and Muenkhoff, 
E  
2011 Germany      
Evanschitzky, H., 
Wangenheim, F. V. and 
Woisetschläger, D. M. 
2011 UK      
Gebauer, H., Gustafsson, 
A. and Witell, L.  
2011 Switzerland      
Geum, Y., Lee, S., Kang, 
D. and Park, Y.  
2011 Korea      
Guo, L. and Ng, I. 2011 UK      
Kim, S. and Yoon, B.  2011 Korea      
Kindstrom, D. 2011 Finland      
Kowalkowski ,C. 2011 Finland      
Kowalkowski, C, 
Kindström, D., Alejandro, 
T.B., Brege, S. and 
Biggemann, S. 
2011 Finland      
Kowalkowski, C., 
Kindstrom, D. and Witell, 
L.  
2011 Finland      
Kucza, G. and Gebauer, 
H.  
2011 Switzerland      
Lightfoot, H. and Gebauer, 
H  
2011 UK      
Macdonald, E., Wilson, H., 
Martinez, V and Toossi, A.  
2011 UK      
Meier, H., Völker, O. and 2011 Germany      
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Funke, B.  
Ng, I., Nudurupati, S. and 
Williams, J. 
2011 UK      
Nordin, F., Kindstrom, D., 
Kowalkowski, C. and 
Rehme, J. 
2011 Sweden      
Raddats, C. and Burton, J.  2011 UK      
Rese, M. and Maiwald, K. 2011 Germany      
Salonen, A. 2011 Finland      
Storbaka, K.  2011 Finland      
Tollner, A., Blut, M. and 
Holzmuller, H. H. 
2011 Germany      
Turunen, T.  2011 Finland      
Ulaga,W. and Reinartz, W. 
J. 
2011 France      
Bastl, M., Johnson, M., 
Lightfoot, H. and Evans, S. 
2012 UK      
Dachs, B., Biege, S., 
Borowiecki, M., Lay, G., 
Jager, A. and  Schartinger, 
D.  
2012 Austria      
Fundin, A., Witell, L., & 
Gebauer, H. 
2012 Sweden      
Gebauer, H. and 
Kowalkowski, C.  
2012 Switzerland      
Kowalkowski, C., 
Kindstrom, D. and 
Brehmer, P. 
2012 Finland      
Ng, I. and Briscoe, G. 2012 UK      
Ng, I., Ding, X. and Yip, N. 2012 UK      
Paiola, M., Gebauer, H. 
and Edvardsson, B.  
2012 Italy      
Parry, G., Bustinzab, O. 
F., Vendrell-Herreroc, F. 
2012 UK      
Smith, L., Maull, R. and 
Ng, I. 
2012 UK      
Smith, L. Ng, I. and Maull, 
R. 
2012 UK      
Finne, M., Brax, S. and 
Holmstrom, J. 
2013 Finland      
Kowalkowski, C., Witell, L. 
and Gustafsson, A. 
2013 Finland      
Visnjic, I. and Van Looy, B.  2013 Spain      
Note: The origin category recorded in the table above reflects the country in which 
the university of the primary author resides. 
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Appendix B: A GDL view of the PSS value proposition 
 
A GDL view of the value proposition emphasises how firms exchange ‘output units’ 
(Chandler and Vargo, 2011). Given this orientation, the outcome of resources deployed 
for this view by the firm must sit at the point where exchange of such units occurs 
between the firm and the customer. Analysis therefore seeks to abstract these 
exchange units which are seen to be inherently valuable from a GDL perspective. 
These are units ‘owned by the firm’ or are seen to have ‘sell-ability’. A GDL view is the 
prevailing view and very little analysis was necessary as the exchange units are 
resources in themselves.  
 
A traditional view of the firm’s value proposition considers resources as ‘exchange 
units’. These are displayed in the table below. In examining the traditional view, four 
primary exchange units are found: the engine, which represents the core asset of the 
offering; time sold in terms of man-hours, which represents the time spent on 
maintaining or ‘servicing’ the asset as well as time spent on requests by customers 
such as constructing reports and delivering information; spares, which again are assets 
but here are subsystems of the engine; and information, such as reports and 
documents on asset health, monitoring, condition and use.  
 
Exchange Units i.e. what we can sell you 
• Engine (the asset) 
• Time in terms of man-hours (in which skills, information and competencies are 
embedded) 
• Spare parts 
• Information (reports etc) 
 
In combination the four exchange units created the traditional Rolls-Royce value 
proposition offered to the European defence customers within a time and material 
contract. However, from the contract and marketing material it is evidenced that these 
are also combined to obtain high exchange value on the broader value propositions 
offered by Rolls Royce including the sales of the asset; time and materials contracts, 
such as that examined; spares inclusive contracts and availability contracts.  
 
The four exchange units represent the operand resource (resource which is passive 
and to be used) and the resources were made available in different contractual 
combinations and traded through exchange with the customer, such that the customer 
bought the asset, engineer’s time, spare parts or information. Goedkoop et al. (1999) 
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break down the concept of PSS by defining Product as a tangible commodity, 
manufactured to be sold; Service as an activity, (work) done for others with an 
economic value; and System as a collection of elements. Therefore the contract is a 
system of tradable elements with an ‘economic value’. Service elements of the system 
here are ‘done’ for the customer and are collections of time, spares and information.  
 
We argue that such a characterisation of the offering as operand resource, with value 
in exchange, is consistent with a GDL perspective.  
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Appendix C: Conjoint Section Examples 
 
Section 1: Build Your Own (BYO) 
 
 
Section 2: Screener Task 
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Section 3: Choice Tournament 
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Appendix D: Heirarchical-Bayes Algorithm 
 
We use a Hierarchical Bayes (HB) model for utility calculation in which inferences 
about a specific respondent’s partworths are a function of that respondent’s data and 
the distribution of partworth’s in the sample. The HB model is developed in the context 
of a choice setting where respondents are asked to select their most preferred option. 
The model is hierarchical because it is composed of two levels of analysis, expressed 
in the following equations. Equation (1) links a respondent’s partworth’s (βh) to 
coefficients that describe the population of respondents (α, D). Equation (2) explains 
that choice probabilities (Pr) of an individual (h) are determined by attributes of the 
offering (x) and partworth’s of the respondent (βh). 
 
At the higher level it is assumed respondents’ partworth’s are described by a 
multivariate normal distribution characterised by a vector of means and matrix of 
covariances. Where α represent’s a vector of means of the distribution of an 
individual’s partworths, D a matrix of variances and covariance’s of the distribution of 
partworths across individuals and Βh a vector of the partworths of the attribute levels 
for an individual (h) 
(1) 
 
The lower level assumes that a multinomial logit model governs respondent 
probabilities of choosing particular alternatives given their individual partworths. Where 
Pr(i)h indicates the probability that respondent (h) selects choice alternative/task (i), xi 
a vector of attribute levels that describe choice alternative/task (i) and xj a vector of 
attribute levels that describe choice alternative/task (j). 
(2) 
 
In other words, (1) add up the partworths (elements of βh) for the attribute levels 
describing i to get the h individual’s utility for the i alternative; (2) Exponentiate that 
alternatives utility; (3) perform 1&2 for the other alternatives in that choice task; (4) and 
β        ~ Normal(α, D) h 
exp [x  ’ β  ] 
exp [x  ’ β  ] 
Pr(i)        = h h 
h Σ 
i 
j j 
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percentage the result for the i alternative by the sum of similar values for all alternatives 
(Sawooth Software 2001) 
The model parameters are estimated by a Monte-Carlo method of estimation, the 
Gibbs sampler (see Allenby et al 1995; Sawtooth Software 2001). This estimation 
procedure recursively generates draws from the conditional distribution of each of the 
model parameters, using the realized draws of the other parameters as conditioning 
arguments. This recursion is executed many times, and under general conditions, the 
realized draws converge to draws from the true posterior distribution of model 
parameters. The estimation procedure yields draws from the posterior distribution of 
each respondent's vector of partworths (βh), as well as the parameters that describe 
the distribution of partworths (α, D). For details of the estimation procedure see 
Sawtooth Software (2001), for information on Bayesian theorem see Rossi & Allenby 
(2003). 
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Appendix E: Ethical Approval Form 
 
University of Exeter Business School  
Ethical Approval Form: Research Students 
 
This form is to be completed by the research student. When completing the form be 
mindful that the purpose of the document is to clearly explain the ethical 
considerations of the research being undertaken.  
 
Once completed, please submit the form electronically and a signed hard copy to 
Helen Bell at H.E.Bell@exeter.ac.uk. A copy of your approved Research Ethics 
Application Form together with accompanying documentation must be bound into 
your PhD thesis. 
 
Part A: Background 
Student name 
 
Laura Smith 
Supervisors names 
 
Professor Roger Maull 
Title of thesis 
 
Product-Service Systems: Value Propositions and the 
Impact of Co-Capability on Repurchase Intention in 
Capital Equipment Markets 
Date of entry 
 
August 2007 Status FT/PT/Continuation 
Start and estimated end 
date of the research 
Pending ethical approval, the survey will be distributed 
from the 25th January 2013; the survey will then be ‘live’ 
for a maximum period of 90 days. 
Aims and objectives of the 
research 
This research seeks to develop servitization literature 
through investigating the effect of co-capability on the 
intention to re-purchase support services for capital 
equipment.  
Please indicate any 
sources of funding for the 
research 
N/A 
 
Part B: Ethical Considerations 
260 
 
Describe the methodology that 
will be applied in the project 
(no more than 250 words) 
 
This research employs a quantitative, web-based 
survey of organisational buyers of support service 
contracts for capital equipment. The survey is to be 
administered through Qualtrics using the University’s 
license. All responses will be collected through an 
anonymous link in which no panel information will be 
attached to the response. The survey does not collect 
highly personal information; information is limited to a 
respondent’s job position, job function and role in the 
decision process. 
A Partial Least Square (PLS) method, ideally suited to 
the early stage of theory building and testing, will be 
applied to investigate the relationships between: (1) 
the extent the customer outsources support activities 
for their capital equipment; (2) the co-capability of the 
customer and provider to achieve consistent use of 
equipment; (3) the risk they perceive in re-purchasing 
the contract; and (4) their intention to re-purchase 
with the same provider. In so doing, the effect of co-
capability on the intention to re-purchase services for 
capital equipment will be explored. 
Describe the method by which 
you will recruit participants and 
gain their informed consent. If 
written consent will not be 
obtained, this must be 
justified.  
 
[Note: Please attach a copy of 
any Information Statements 
and Consent Forms used, 
including translation if 
research is to be conducted 
with non-English speakers]  
Potential respondents will be recruited from a number 
of distribution lists held by the Service Science Forum 
(SSF), Warwick Manufacturing Group (WMG), 
Chartered Institute of Procurement and Supply and 
other market research panels. Proof of ethical 
consent will be provided and permissions to use the 
distribution lists will be sort from the appropriate 
parties. The contacts will be sent an invitation to 
respond via email (see attached), which will contain 
an anonymous link to the web survey. Written consent 
is not considered necessary in this instance, as 
response to the survey invitation is voluntary and 
therefore a response is taken as consent. 
Respondents will be informed at the start of the 
survey that they can withdraw at any time.  
As an incentive to respond, respondents will be 
offered the opportunity to enter in to a prize draw for 
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the chance to win one of five £50 Amazon e-
vouchers. This incentive will be introduced in the 
invitation to respond. Respondents will be informed 
that this is a token of appreciation for their time. The 
option to enter will be presented after the survey is 
completed and will be accessed through a link to a 
separate database. This will ensure that personal 
information i.e. name and email information is 
recorded and stored separately from the survey 
response. It will be made clear to respondents that 
entry in to the prize draw will not affect the anonymity 
of their survey response.  
Will there be any possible 
harm that your project may 
cause to participants (e.g. 
psychological distress or 
repercussions of a legal, 
political or economic nature)? 
What precautions will be taken 
to minimise the risk of harm to 
participants?  
No potential harm to participants has been identified.  
The survey measures the personal view and 
experiences of respondents and does not represent 
an official position of an organisation. Furthermore, 
responses to the survey are confidential and no 
individual respondent or organisation will be identified. 
This is stated clearly in the information provided in the 
invitation to respond and the survey introduction (see 
attached). As a result, no repercussions of a legal, 
political or economic nature are foreseen. 
How will you ensure the 
security of the data collected? 
What will happen to the data 
at the end of the project, (if 
retained, where and how long 
for)? 
 
[Note: If the project involves 
obtaining or processing 
personal data relating to living 
individuals, (e.g. by recording 
interviews with subjects even if 
the findings will subsequently 
be made anonymous), you will 
need to ensure that the 
provisions of the Data 
Primary data generated in the course of this research 
will be kept securely in an electronic format on the 
researcher’s secure university network drive (U:), 
survey data will use computer generated respondent 
numbers, which contain no identifiable information. 
Survey and prize draw data will be held for a period of 
five years after the completion of the research project. 
Password protected back-up records will also be kept 
on an external hard drive. 
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Protection Act are complied 
with. In particular you will need 
to seek advice to ensure that 
the subjects provide sufficient 
consent and that the personal 
data will be properly stored, for 
an appropriate period of time.] 
 
Part C: Ethical Assessment 
 
Please complete the following questions in relation to your research project. 
  yes no n/a 
Will participants’ rights, safety, dignity and well-being be actively 
respected? 
 x   
Will you describe the main details of the research process to 
participants in advance, so that they are informed about what to 
expect? 
x   
Will you tell participants that their participation is voluntary? x   
Will you tell participants that they may withdraw from the research at 
any time and for any reason? 
x   
Will confidentiality be appropriately maintained at all stages of the 
project, including data collection, storage, analysis and reporting? 
x   
Will any highly personal, private or confidential information be 
sought from participants? 
 x  
Will participants be involved whose ability to give informed consent 
may be limited (e.g. children)? 
 x  
Will the project raise any issues concerning researcher safety?  x  
Are there conflicts of interest caused by the source of funding?  x  
 
Please provide any additional information which may be used to assess your 
application in the space below. 
 
See attachments 
 
Part D: Supervisor’s Declaration 
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As the supervisor for this research I can confirm that I believe that all research ethics issues 
have been considered in accordance with the University Ethics Policy and relevant research 
ethics guidelines.  
 
Name:                                                                                            (Primary Supervisor) 
Signature: 
Date: 
 
Part E: Ethical Approval 
Comments of Research Ethics Officer 
and PGR Management Board. 
 
 
 
[Note: Have potential risks have been 
adequately considered and minimised in 
the research? Does the significance of 
the study warrant these risks being 
taken? Are there any other precautions 
you would recommend?] 
 
 
 
 
 
 
 
 
 
 
 
 
 
This project has been reviewed according to School procedures and has now been approved.  
 
Name:                                                                             (Research Ethics Officer) 
Signature: 
Date: 
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Appendix F: Tests of Normality 
 
Descriptive Statistics – Skewness and Kurtosis 
  
N Minimum Maximum Mean 
Std. 
Deviation Skewness Kurtosis 
Statistic Statistic Statistic Statistic Statistic Statistic 
Std. 
Error Z-Score Statistic 
Std. 
Error Z-Score 
DF1 95 1 5 1.63 1.022 1.775 .247 7.174 2.628 .490 5.361 
AF1 95 1 5 1.74 1.064 1.468 .247 5.933 1.464 .490 2.986 
TF1 95 1 5 2.33 1.233 .428 .247 1.730 -.859 .490 -1.752 
RF1 95 1 5 2.48 1.398 .391 .247 1.580 -1.163 .490 -2.373 
DF2 95 1 5 1.93 1.178 1.182 .247 4.776 .499 .490 1.017 
AF2 95 1 5 1.96 1.166 1.070 .247 4.324 .194 .490 .396 
TF2 95 1 5 2.63 1.392 .206 .247 0.831 -1.285 .490 -2.621 
RF2 95 1 5 2.73 1.425 .093 .247 0.374 -1.397 .490 -2.850 
DF3 95 1 5 1.97 1.143 1.153 .247 4.660 .632 .490 1.289 
AF3 95 1 5 2.04 1.157 .885 .247 3.575 -.090 .490 -.183 
TF3 95 1 5 2.93 1.431 -.091 .247 -0.366 -1.315 .490 -2.682 
RF3 95 1 5 3.01 1.498 -.154 .247 -0.622 -1.404 .490 -2.864 
DF4 95 1 5 1.77 1.026 1.388 .247 5.611 1.528 .490 3.117 
AF4 95 1 5 1.94 1.090 .934 .247 3.773 -.063 .490 -.129 
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TF4 95 1 5 2.81 1.409 .065 .247 0.262 -1.250 .490 -2.549 
RF4 95 1 5 2.86 1.463 -.028 .247 -0.114 -1.386 .490 -2.828 
Repair1 95 1 5 2.77 1.418 .124 .247 0.500 -1.394 .490 -2.844 
Repair2 95 1 5 3.03 1.540 -.125 .247 -0.507 -1.479 .490 -3.017 
Repair3 95 1 5 3.41 1.608 -.494 .247 -1.995 -1.393 .490 -2.842 
Repair4 95 1 5 3.33 1.672 -.366 .247 -1.480 -1.570 .490 -3.204 
Maintain1 95 1 5 2.25 1.444 .758 .247 3.064 -.879 .490 -1.793 
Maintain2 95 1 5 2.61 1.559 .332 .247 1.340 -1.493 .490 -3.046 
Maintain3 95 1 5 2.86 1.654 .093 .247 0.377 -1.682 .490 -3.431 
Maintain4 95 1 5 2.86 1.609 .071 .247 0.286 -1.648 .490 -3.361 
Overhaul1 95 1 5 2.76 1.680 .213 .247 0.862 -1.677 .490 -3.421 
Overhaul2 95 1 5 2.85 1.644 .080 .247 0.322 -1.659 .490 -3.385 
Overhaul3 95 1 5 3.11 1.685 -.169 .247 -0.683 -1.690 .490 -3.448 
Overhaul4 95 1 5 3.01 1.717 -.030 .247 -0.119 -1.749 .490 -3.567 
Spares1 95 1 5 2.40 1.476 .555 .247 2.242 -1.182 .490 -2.411 
Spares2 95 1 5 2.71 1.563 .266 .247 1.075 -1.481 .490 -3.022 
Spares3 95 1 5 2.68 1.600 .278 .247 1.125 -1.564 .490 -3.192 
Spares4 95 1 5 2.88 1.700 .092 .247 0.371 -1.738 .490 -3.546 
Spares5 95 1 5 2.75 1.644 .225 .247 0.910 -1.639 .490 -3.343 
FM1 95 1 5 2.01 1.198 1.192 .247 4.816 .635 .490 1.296 
FM2 95 1 5 2.22 1.290 .852 .247 3.445 -.286 .490 -.584 
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FM3 95 1 5 2.59 1.498 .367 .247 1.481 -1.277 .490 -2.605 
FM4 95 1 5 2.43 1.389 .595 .247 2.404 -.891 .490 -1.819 
FM5 95 1 5 2.27 1.308 .640 .247 2.588 -.781 .490 -1.592 
Train1 95 1 5 2.26 1.273 .721 .247 2.912 -.566 .490 -1.155 
Train2 95 1 5 2.23 1.242 .705 .247 2.848 -.521 .490 -1.063 
Train3 95 1 5 2.34 1.268 .552 .247 2.229 -.827 .490 -1.688 
Train4 95 1 5 2.23 1.207 .654 .247 2.641 -.534 .490 -1.088 
Upgrade1 95 1 5 2.20 1.126 .690 .247 2.790 -.238 .490 -.485 
Upgrade2 95 1 5 2.65 1.367 .196 .247 0.790 -1.218 .490 -2.484 
Upgrade3 95 1 5 2.86 1.365 -.004 .247 -0.014 -1.177 .490 -2.400 
Upgrade4 95 1 5 2.63 1.272 .284 .247 1.149 -.817 .490 -1.667 
Upgrade5 95 1 5 2.37 1.185 .458 .247 1.851 -.525 .490 -1.071 
Avail1 95 1 5 2.03 1.134 1.144 .247 4.622 .801 .490 1.634 
Avail2 95 1 5 2.02 1.148 1.293 .247 5.225 1.131 .490 2.306 
Avail3 95 1 5 2.20 1.145 .813 .247 3.287 -.039 .490 -.080 
Avail4 95 1 5 2.17 1.226 1.050 .247 4.245 .333 .490 .680 
Relia1 95 1 5 2.27 1.134 .602 .247 2.433 -.406 .490 -.828 
Relia2 95 1 5 2.32 1.214 .715 .247 2.891 -.344 .490 -.703 
Relia3 95 1 5 2.23 1.180 .806 .247 3.257 -.124 .490 -.252 
Relia4 95 1 5 2.31 1.203 .658 .247 2.661 -.444 .490 -.905 
OB1 95 1 5 2.21 1.157 .587 .247 2.373 -.503 .490 -1.025 
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OB2 95 1 5 2.22 1.187 .691 .247 2.791 -.398 .490 -.812 
OB3 95 1 5 2.21 1.148 .654 .247 2.642 -.389 .490 -.794 
OB4 95 1 5 2.26 1.231 .634 .247 2.563 -.555 .490 -1.133 
Use1 95 1 5 1.76 .964 1.307 .247 5.280 1.442 .490 2.941 
Use2 95 1 5 1.72 .930 1.249 .247 5.049 1.055 .490 2.152 
Use3 95 1 5 1.79 .955 1.110 .247 4.486 .632 .490 1.290 
Use4 95 1 5 1.79 .933 1.078 .247 4.358 .675 .490 1.376 
OpLink1 95 1 5 2.81 1.065 -.043 .247 -0.173 -.670 .490 -1.367 
OpLink2 95 1 5 3.18 1.101 -.169 .247 -0.682 -.769 .490 -1.570 
OpLink3 95 1 5 2.93 1.084 -.107 .247 -0.432 -.966 .490 -1.972 
Legal1 95 1 5 3.35 1.060 -.685 .247 -2.767 .027 .490 .054 
Legal2 95 1 5 3.43 1.048 -.890 .247 -3.598 .368 .490 .751 
Legal3 95 1 5 3.41 1.162 -.443 .247 -1.789 -.582 .490 -1.188 
InfoEx1 95 1 5 2.99 1.096 -.325 .247 -1.314 -.812 .490 -1.657 
InfoEx2 95 1 5 2.87 1.113 -.076 .247 -0.308 -.839 .490 -1.712 
InfoEx3 95 1 5 2.55 1.019 .393 .247 1.589 -.419 .490 -.855 
InfoEx4 95 1 5 2.60 1.124 .341 .247 1.380 -.848 .490 -1.730 
Coop1 95 1 5 2.97 .994 .064 .247 0.259 -.345 .490 -.704 
Coop2 95 1 5 2.60 1.076 .232 .247 0.939 -.764 .490 -1.559 
Coop3 95 1 5 3.18 .875 .030 .247 0.120 -.084 .490 -.171 
Coop4 95 1 5 3.40 .868 -.383 .247 -1.548 .109 .490 .223 
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Coop5 95 1 5 3.05 1.095 -.106 .247 -0.428 -.687 .490 -1.402 
Coop6 95 1 5 3.06 .943 -.128 .247 -0.516 -.512 .490 -1.044 
SAdapt1 95 1 5 2.08 1.028 .429 .247 1.732 -.810 .490 -1.652 
SAdapt2 95 1 4 1.55 .872 1.227 .247 4.958 .010 .490 .021 
SAdapt3 95 1 4 1.75 .922 .694 .247 2.806 -1.065 .490 -2.173 
SAdapt4 95 1 5 1.49 .955 1.999 .247 8.076 3.392 .490 6.921 
SAdapt5 95 1 5 1.67 1.066 1.389 .247 5.611 .882 .490 1.800 
BAdapt1 95 1 5 1.55 .872 1.521 .247 6.148 1.823 .490 3.720 
BAdapt2 95 1 4 1.47 .836 1.480 .247 5.981 .781 .490 1.593 
BAdapt3 95 1 4 1.49 .849 1.402 .247 5.666 .517 .490 1.054 
BAdapt4 95 1 5 1.43 .871 1.991 .247 8.045 3.308 .490 6.748 
BAdapt5 95 1 5 1.75 .989 1.137 .247 4.595 .419 .490 .854 
RPI1 95 1 7 3.21 1.138 .458 .247 1.852 1.394 .490 2.845 
RPI2 95 1 7 3.02 1.052 .966 .247 3.905 3.123 .490 6.371 
RPI3 95 1 7 3.27 1.198 .590 .247 2.384 1.675 .490 3.417 
FL1 95 1 7 4.81 1.355 -.355 .247 -1.434 .189 .490 .385 
FL2 95 1 7 3.22 1.196 .552 .247 2.232 .757 .490 1.544 
FL3 95 1 7 4.44 1.286 -.114 .247 -0.462 -.246 .490 -.502 
FL4 95 1 7 4.61 1.461 -.171 .247 -0.690 -.583 .490 -1.190 
PL1 95 1 7 4.87 1.339 -.498 .247 -2.012 .087 .490 .177 
PL2 95 1 5 3.16 .971 -.040 .247 -0.161 -.550 .490 -1.121 
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PL3 95 1 7 4.99 1.284 -.719 .247 -2.906 .226 .490 .461 
PL4 95 1 7 4.91 1.297 -.926 .247 -3.742 1.212 .490 2.474 
HL1 95 1 7 5.79 1.328 -1.162 .247 -4.695 1.316 .490 2.684 
HL2 95 2 7 5.98 1.271 -1.356 .247 -5.478 1.215 .490 2.479 
HL3 95 1 7 4.24 1.382 -.349 .247 -1.410 .075 .490 .153 
HL4 95 1 7 5.96 1.336 -1.507 .247 -6.089 2.076 .490 4.235 
TL1 95 1 7 5.00 1.414 -.692 .247 -2.795 -.048 .490 -.098 
TL2 95 1 7 4.44 1.583 -.286 .247 -1.157 -.793 .490 -1.619 
TL3 95 1 6 3.13 1.205 -.024 .247 -0.098 -.608 .490 -1.241 
TL4 95 2 7 4.95 1.356 -.348 .247 -1.405 -.609 .490 -1.242 
SL1 95 2 7 5.58 1.199 -.531 .247 -2.144 -.490 .490 -1.000 
SL2 95 1 7 3.99 1.341 -.278 .247 -1.123 -.283 .490 -.578 
SL3 95 2 7 5.43 1.463 -.788 .247 -3.185 -.193 .490 -.393 
SL4 95 1 7 5.21 1.451 -.697 .247 -2.817 .196 .490 .399 
Valid N 
(listwise) 
95                     
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Tests of Normality 
  
Kolmogorov-Smirnova Shapiro-Wilk 
Statistic df Sig. Statistic df Sig. 
DF1 .363 95 .000 .666 95 .000 
AF1 .335 95 .000 .718 95 .000 
TF1 .227 95 .000 .855 95 .000 
RF1 .224 95 .000 .853 95 .000 
DF2 .289 95 .000 .769 95 .000 
AF2 .279 95 .000 .787 95 .000 
TF2 .195 95 .000 .870 95 .000 
RF2 .192 95 .000 .865 95 .000 
DF3 .254 95 .000 .792 95 .000 
AF3 .258 95 .000 .817 95 .000 
TF3 .174 95 .000 .874 95 .000 
RF3 .188 95 .000 .858 95 .000 
DF4 .310 95 .000 .746 95 .000 
AF4 .279 95 .000 .801 95 .000 
TF4 .174 95 .000 .880 95 .000 
RF4 .193 95 .000 .864 95 .000 
Repair1 .197 95 .000 .871 95 .000 
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Repair2 .188 95 .000 .852 95 .000 
Repair3 .243 95 .000 .798 95 .000 
Repair4 .231 95 .000 .789 95 .000 
Maintain1 .270 95 .000 .792 95 .000 
Maintain2 .228 95 .000 .820 95 .000 
Maintain3 .217 95 .000 .811 95 .000 
Maintain4 .213 95 .000 .823 95 .000 
Overhaul1 .242 95 .000 .795 95 .000 
Overhaul2 .228 95 .000 .815 95 .000 
Overhaul3 .218 95 .000 .799 95 .000 
Overhaul4 .216 95 .000 .792 95 .000 
Spares1 .250 95 .000 .816 95 .000 
Spares2 .210 95 .000 .835 95 .000 
Spares3 .222 95 .000 .816 95 .000 
Spares4 .224 95 .000 .794 95 .000 
Spares5 .225 95 .000 .807 95 .000 
FM1 .243 95 .000 .785 95 .000 
FM2 .218 95 .000 .827 95 .000 
FM3 .224 95 .000 .841 95 .000 
FM4 .201 95 .000 .848 95 .000 
FM5 .235 95 .000 .839 95 .000 
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Train1 .213 95 .000 .845 95 .000 
Train2 .218 95 .000 .847 95 .000 
Train3 .201 95 .000 .861 95 .000 
Train4 .215 95 .000 .854 95 .000 
Upgrade1 .202 95 .000 .861 95 .000 
Upgrade2 .181 95 .000 .879 95 .000 
Upgrade3 .161 95 .000 .890 95 .000 
Upgrade4 .172 95 .000 .889 95 .000 
Upgrade5 .192 95 .000 .866 95 .000 
Avail1 .237 95 .000 .805 95 .000 
Avail2 .276 95 .000 .782 95 .000 
Avail3 .232 95 .000 .854 95 .000 
Avail4 .249 95 .000 .813 95 .000 
Relia1 .206 95 .000 .874 95 .000 
Relia2 .224 95 .000 .863 95 .000 
Relia3 .230 95 .000 .853 95 .000 
Relia4 .211 95 .000 .867 95 .000 
OB1 .221 95 .000 .854 95 .000 
OB2 .206 95 .000 .855 95 .000 
OB3 .202 95 .000 .861 95 .000 
OB4 .216 95 .000 .853 95 .000 
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Use1 .300 95 .000 .762 95 .000 
Use2 .316 95 .000 .756 95 .000 
Use3 .290 95 .000 .782 95 .000 
Use4 .286 95 .000 .787 95 .000 
OpLink1 .192 95 .000 .911 95 .000 
OpLink2 .204 95 .000 .909 95 .000 
OpLink3 .207 95 .000 .893 95 .000 
Legal1 .247 95 .000 .870 95 .000 
Legal2 .285 95 .000 .840 95 .000 
Legal3 .220 95 .000 .899 95 .000 
InfoEx1 .211 95 .000 .891 95 .000 
InfoEx2 .170 95 .000 .909 95 .000 
InfoEx3 .241 95 .000 .895 95 .000 
InfoEx4 .251 95 .000 .888 95 .000 
Coop1 .203 95 .000 .909 95 .000 
Coop2 .217 95 .000 .902 95 .000 
Coop3 .244 95 .000 .888 95 .000 
Coop4 .240 95 .000 .878 95 .000 
Coop5 .175 95 .000 .915 95 .000 
Coop6 .189 95 .000 .897 95 .000 
SAdapt1 .244 95 .000 .837 95 .000 
274 
 
SAdapt2 .419 95 .000 .642 95 .000 
SAdapt3 .349 95 .000 .732 95 .000 
SAdapt4 .435 95 .000 .585 95 .000 
SAdapt5 .399 95 .000 .670 95 .000 
BAdapt1 .398 95 .000 .662 95 .000 
BAdapt2 .441 95 .000 .602 95 .000 
BAdapt3 .436 95 .000 .613 95 .000 
BAdapt4 .458 95 .000 .556 95 .000 
BAdapt5 .333 95 .000 .750 95 .000 
RPI1 .185 95 .000 .905 95 .000 
RPI2 .255 95 .000 .860 95 .000 
RPI3 .209 95 .000 .879 95 .000 
FL1 .159 95 .000 .927 95 .000 
FL2 .174 95 .000 .903 95 .000 
FL3 .203 95 .000 .932 95 .000 
FL4 .157 95 .000 .940 95 .000 
PL1 .190 95 .000 .929 95 .000 
PL2 .186 95 .000 .903 95 .000 
PL3 .198 95 .000 .908 95 .000 
PL4 .203 95 .000 .893 95 .000 
HL1 .219 95 .000 .827 95 .000 
275 
 
HL2 .265 95 .000 .776 95 .000 
HL3 .230 95 .000 .914 95 .000 
HL4 .260 95 .000 .769 95 .000 
TL1 .192 95 .000 .911 95 .000 
TL2 .153 95 .000 .937 95 .000 
TL3 .208 95 .000 .918 95 .000 
TL4 .192 95 .000 .921 95 .000 
SL1 .227 95 .000 .881 95 .000 
SL2 .229 95 .000 .924 95 .000 
SL3 .230 95 .000 .867 95 .000 
SL4 .202 95 .000 .896 95 .000 
a. Lilliefors Significance Correction 
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Appendix G: Discriminant Validity Test 
              AF   Avail  BAdapt     BSR    Coop      DF    DoAO      FL      FM      HL  InfoEx   Legal Maintain      OB  OpLink 
      AF Formative                                                                                                    
   Avail 0.396 Formative                                                                                             
  BAdapt 0.269 0.342 0.864                                                                                      
     BSR HOC HOC HOC HOC                                                                               
    Coop 0.333 0.231 0.350 0.616 0.728                                                                        
      DF 0.599 0.323 0.326 0.410 0.113 Formative                                                                 
    DoAO HOC HOC HOC HOC HOC HOC HOC                                                          
      FL -0.093 -0.092 -0.210 -0.185 -0.153 -0.073 -0.390 0.811                                                   
      FM 0.570 0.532 0.284 0.348 0.049 0.543 0.542 -0.041 Formative                                            
      HL -0.174 -0.134 -0.425 -0.345 -0.085 -0.163 -0.397 0.415 -0.170 0.848                                     
  InfoEx 0.361 0.290 0.337 0.697 0.552 0.295 0.533 -0.271 0.194 -0.134 0.755                              
   Legal 0.188 0.206 -0.001 0.303 0.195 0.145 0.083 0.163 0.134 0.183 0.331 0.918                       
Maintain 0.221 0.070 0.182 0.209 0.079 0.302 0.271 -0.023 0.210 0.016 0.127 0.115 Formative               
      OB 0.404 0.685 0.305 0.370 0.163 0.420 0.555 -0.092 0.487 -0.191 0.276 0.139 0.114 Formative        
  OpLink 0.353 0.306 0.165 0.511 0.215 0.325 0.388 0.122 0.224 -0.090 0.442 0.421 -0.039 0.293 0.800 
Overhaul 0.041 0.298 -0.067 0.009 0.150 0.104 -0.137 0.153 0.307 0.116 0.015 0.148 -0.148 0.350 0.207 
      PL -0.138 -0.119 -0.325 -0.251 -0.102 -0.123 -0.475 0.741 -0.173 0.515 -0.204 0.227 -0.071 -0.129 0.113 
      RF 0.239 0.227 0.203 0.306 0.157 0.296 0.543 -0.298 0.159 -0.132 0.382 0.051 0.088 0.089 0.136 
     RPI HOC HOC HOC HOC HOC HOC HOC HOC HOC HOC HOC HOC HOC HOC HOC 
   Relia 0.279 0.714 0.277 0.282 0.088 0.249 0.434 -0.072 0.511 -0.149 0.146 0.065 0.164 0.691 0.194 
  Repair 0.027 -0.162 0.099 0.047 -0.014 -0.106 0.268 -0.315 -0.241 -0.106 0.147 -0.254 0.052 -0.202 -0.126 
    Risk HOC HOC HOC HOC HOC HOC HOC HOC HOC HOC HOC HOC HOC HOC HOC 
  SAdapt 0.411 0.435 0.785 0.893 0.434 0.376 0.646 -0.151 0.369 -0.391 0.436 0.121 0.239 0.301 0.343 
      SL -0.212 -0.214 -0.411 -0.385 -0.172 -0.206 -0.452 0.538 -0.238 0.725 -0.273 0.138 -0.058 -0.282 -0.115 
  Spares 0.256 0.155 0.038 0.102 0.066 0.120 0.335 -0.127 0.195 -0.076 0.181 -0.039 -0.092 -0.007 0.036 
      TF 0.297 0.025 0.169 0.219 0.037 0.246 0.408 -0.205 0.081 -0.153 0.349 -0.012 0.212 0.141 0.139 
      TL -0.195 -0.168 -0.406 -0.436 -0.212 -0.196 -0.483 0.555 -0.242 0.521 -0.285 0.023 -0.126 -0.130 -0.099 
Training 0.407 0.508 0.195 0.437 0.243 0.382 0.472 0.066 0.536 -0.077 0.383 0.380 0.160 0.459 0.476 
 Upgrade 0.339 0.525 0.307 0.384 0.039 0.259 0.566 -0.078 0.502 -0.166 0.193 0.145 0.119 0.310 0.293 
     Use 0.437 0.625 0.382 0.445 0.180 0.385 0.674 -0.078 0.489 -0.288 0.290 -0.012 0.155 0.632 0.227 
 
277 
 
         Overhaul      PL      RF     RPI   Relia  Repair    Risk 
 
SAdapt      SL  Spares      TF      TL Training Upgrade     Use 
Overhau
l 
Formativ
e                                                                                                    
      PL 0.234 0.792                                                                                             
      RF -0.109 
-
0.307 
Formativ
e                                                                                      
     RPI HOC HOC HOC HOC                                                                               
   Relia 0.348 
-
0.126 0.014 
-
0.077 
Formativ
e                                                                        
  Repair -0.610 
-
0.305 0.219 0.318 -0.271 
Formativ
e                                                                 
    Risk HOC HOC HOC HOC HOC HOC HOC                                                          
  SAdapt -0.097 
-
0.297 0.267 0.059 0.253 0.051 
-
0.420 0.829                                                   
      SL 0.043 0.604 -0.129 
-
0.229 -0.199 -0.172 0.848 -0.372 0.781                                            
  Spares -0.129 
-
0.193 0.319 0.174 -0.045 0.298 
-
0.169 0.110 
-
0.003 
Formativ
e                                     
      TF -0.144 
-
0.193 0.643 0.226 -0.075 0.236 
-
0.218 0.141 
-
0.119 0.311 
Formativ
e                              
      TL 0.171 0.680 -0.263 
-
0.287 -0.140 -0.208 0.817 -0.475 0.582 -0.288 -0.221 0.794                       
Training 0.300 0.083 0.275 
-
0.151 0.394 -0.260 
-
0.019 0.342 
-
0.059 0.199 0.276 
-
0.079 
Formativ
e               
 Upgrade 0.130 
-
0.156 0.180 0.054 0.388 -0.075 
-
0.201 0.423 
-
0.186 0.261 0.058 
-
0.223 0.393 
Formativ
e        
     Use 0.110 
-
0.203 0.254 0.022 0.514 -0.006 
-
0.253 0.462 
-
0.286 0.142 0.143 
-
0.153 0.433 0.367 
Formativ
e 
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Appendix H: Pearson Correlation 
Correlations 
 AF Avail DF FM Maintain OB Overhaul RF Relia Repair Spares TF Train Upgrade Use 
AF 
Pearson 
Correlation 
1 .454** .862** .534** .549** .437** .271** .334** .507** .281** .409** .384** .450** .477** .379** 
Sig. (1-
tailed) 
 
.000 .000 .000 .000 .000 .004 .000 .000 .003 .000 .000 .000 .000 .000 
N 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 
Avail 
Pearson 
Correlation 
.454** 1 .435** .578** .392** .717** .379** .287** .754** .197* .392** .213* .515** .599** .626** 
Sig. (1-
tailed) .000 
 
.000 .000 .000 .000 .000 .002 .000 .028 .000 .019 .000 .000 .000 
N 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 
DF 
Pearson 
Correlation 
.862** .435** 1 .556** .508** .449** .222* .323** .485** .298** .396** .407** .391** .431** .361** 
Sig. (1-
tailed) .000 .000 
 
.000 .000 .000 .015 .001 .000 .002 .000 .000 .000 .000 .000 
N 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 
FM 
Pearson 
Correlation 
.534** .578** .556** 1 .591** .548** .418** .404** .523** .358** .358** .306** .617** .526** .435** 
Sig. (1-
tailed) .000 .000 .000 
 
.000 .000 .000 .000 .000 .000 .000 .001 .000 .000 .000 
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N 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 
Maintain 
Pearson 
Correlation 
.549** .392** .508** .591** 1 .384** .547** .589** .580** .661** .464** .587** .405** .523** .247** 
Sig. (1-
tailed) .000 .000 .000 .000 
 
.000 .000 .000 .000 .000 .000 .000 .000 .000 .008 
N 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 
OB 
Pearson 
Correlation 
.437** .717** .449** .548** .384** 1 .363** .308** .697** .236* .380** .252** .430** .478** .629** 
Sig. (1-
tailed) .000 .000 .000 .000 .000 
 
.000 .001 .000 .011 .000 .007 .000 .000 .000 
N 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 
Overhaul 
Pearson 
Correlation 
.271** .379** .222* .418** .547** .363** 1 .601** .499** .636** .488** .551** .326** .418** .122 
Sig. (1-
tailed) .004 .000 .015 .000 .000 .000 
 
.000 .000 .000 .000 .000 .001 .000 .119 
N 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 
RF 
Pearson 
Correlation 
.334** .287** .323** .404** .589** .308** .601** 1 .400** .685** .398** .887** .453** .477** .059 
Sig. (1-
tailed) .000 .002 .001 .000 .000 .001 .000 
 
.000 .000 .000 .000 .000 .000 .286 
N 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 
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Relia 
Pearson 
Correlation 
.507** .754** .485** .523** .580** .697** .499** .400** 1 .399** .473** .359** .447** .563** .588** 
Sig. (1-
tailed) .000 .000 .000 .000 .000 .000 .000 .000 
 
.000 .000 .000 .000 .000 .000 
N 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 
Repair 
Pearson 
Correlation 
.281** .197* .298** .358** .661** .236* .636** .685** .399** 1 .414** .701** .305** .325** .030 
Sig. (1-
tailed) .003 .028 .002 .000 .000 .011 .000 .000 .000 
 
.000 .000 .001 .001 .386 
N 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 
Spares 
Pearson 
Correlation 
.409** .392** .396** .358** .464** .380** .488** .398** .473** .414** 1 .375** .162 .323** .206* 
Sig. (1-
tailed) .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 
 
.000 .059 .001 .022 
N 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 
TF 
Pearson 
Correlation 
.384** .213* .407** .306** .587** .252** .551** .887** .359** .701** .375** 1 .357** .442** .055 
Sig. (1-
tailed) .000 .019 .000 .001 .000 .007 .000 .000 .000 .000 .000 
 
.000 .000 .298 
N 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 
Train 
Pearson 
Correlation 
.450** .515** .391** .617** .405** .430** .326** .453** .447** .305** .162 .357** 1 .592** .447** 
281 
 
Sig. (1-
tailed) .000 .000 .000 .000 .000 .000 .001 .000 .000 .001 .059 .000 
 
.000 .000 
N 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 
Upgrade 
Pearson 
Correlation 
.477** .599** .431** .526** .523** .478** .418** .477** .563** .325** .323** .442** .592** 1 .413** 
Sig. (1-
tailed) .000 .000 .000 .000 .000 .000 .000 .000 .000 .001 .001 .000 .000 
 
.000 
N 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 
Use 
Pearson 
Correlation 
.379** .626** .361** .435** .247** .629** .122 .059 .588** .030 .206* .055 .447** .413** 1 
Sig. (1-
tailed) .000 .000 .000 .000 .008 .000 .119 .286 .000 .386 .022 .298 .000 .000 
 
N 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 
**. Correlation is significant at the 0.01 level (1-tailed). 
*. Correlation is significant at the 0.05 level (1-tailed). 
(.1 = small effect; .3 = medium effect; .5 = large effect) 
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